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(54) Quinazolin-4-one derivatives, their preparation and their use as hair growth promoters or in 
external compositions for skin 

(57) A quinazolinone derivative or a salt thereof vention of hair loss in mammals and, in particular, in 
expressed by the following Formula (I); humans. 

O 



Formula (I) 



CO 
CO 

o 

a> 

o 

£L 
LU 



wherein each of A and B is R 1 or (CH 2 )n-NR 2 R 3 ; 
wherein R 1 represents a hydrocarbon group of C 10 -3o; 
wherein R 2 and R 3 individually represent a hydrogen 
atom, a lower alkyl group, a phenyl group, or a benzyl 
group, or together represent a heterocyclic ring having 
3-7 members; and n represents an integer of 1-5; 
wherein when A is R 1 , Bis -(CH 2 )n-NR 2 R 3 and when A 
is -(CH2)n-NR 2 R 3 , B is R 1 ; and wherein R 4 is selected 
from the group consisting of a hydrogen atom, a halo- 
gen atom, a lower alkyl group, a lower acyl group, a nrtro 
group, a cyano group, an amino group, a lower alkoxy- 
carbonyl group, a lower alkylamino group, a lower 
altoxy group, a lower acyloxy group, a carbamoyl group, 
a lower alkylcarbamoyl group, and a lower acylamino 
group. The quinazolinone derivative or the salt thereof 
has excellent hair growth and regrowth promoting 
effects, which are useful for care, improvement or pre- 



EP0 903 344A1 



Description 

RELATED APPUCATIONS 

[0001] This application claims the priority of Japanese Patent Application Na 9-240362 filed on August 21 , 1997, 
which is incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a novel quinazoiinone derivative and, in particular, to a quinazolinone deriva- 
tive that has excellent hair growth effect. 

BACKGROUND OF THE INVENTION 

[0003] At the present time, scalp abnormality due to activation of androgen in a organ such as hair root or sebaceous 
gland, lowering of Wood stream toward hair follicle, excess secretion of sebum, generation of peroxide and the like has 
been considered as a cause of baldness or hair loss. Accordingly, a compound or composition that can remove or 
reduce the above-mentioned problems has been generally included into a hair growth promoting composition to pro- 
mote hair growth and regrowth and to prevent hair loss, for a long time (in the present invention, "hair growth promoting 
composition" includes hair regrowth promoting composition, and the like). 

[0004] At present compounds or crude drug extracts having various functions have been compounded to the hair 
growth promoting composition. These functions Include Wood flow promoting action, topical stimulation, hair follicle acti- 
vating action, antiandrogen action, antiseborrheic action and the like have been known. Examples of drugs having 
blood flew promoting action include swertia herb extract vitamin E and its derivative, and benzyl nicotinate. Examples 
of drugs which promote blood circulation by topical stimulation include capsicum tincture, carrtharides tincture, camphor 
and vanillic acid nonyfamide. Examples of drugs having hair follicle activating action include hinokitiol, placental extract, 
photosensitizing dye, pantothenic acid and derivative thereof. Examples of drugs having antiandrogen action include 
estradiol and estrone. Examples of drugs having antiseborrheic action include sulfur, thioxolone and vitamin Bg. 
[0005] In addition to these drugs, salicylic acid, resorcine and the like that have oorneocyte desquamating action and 
antibacterial action can be compounded to hair growth promoting composition for the purpose of preventing dandruff. 
Further, glycyrrhizic acid, menthol and the like can be compounded in order to prevent inflammation of scalp. Further- 
more, amino add, vitamin, extract of crude drugs and the like can be compounded 60 as to aliment to hair follicle and 
activate enzyme activity. 

[0006] Meanwhile, for example, D (L)-pantoIactone (Unexamined Japanese Patent Pii)lication No. Hei 8-26942), 
2(1H)-pyridone derivative (Unexamined Japanese Patent Publication No. Hei 8-20521), N Q «nitro-L-arginine (Unexam- 
ined Japanese Patent Publication No. Hei 7-316023), 3-methylenelsoindofin-l-one derivative (Unexamined Japanese 
Patent Publication No. Hei 7-316022), indole derivative (Unexamined Japanese Patent PuWication No. Hei 7-304736) 
are disclosed in recent patents as drugs having hair regrowth effect, hair growth effect and hair loss protecting effect 
[0007] However, although the drugs described above are compounded to the conventional hair growth promoting 
compositions, they do not always exhibit sufficient hair regrowth and growth promoting effect 

SUMMARY OF THE INVENTION 

[0008] In view of the foregoing problem in the prior art, an object of the present invention is to provide a compound, 
which is excellent in hair growth and regrowth promoting effect on human hair, and a hair growth promoting composition 
comprising the same as an active ingredient. 

[0009] As a result of diligent studies of the inventors for attaining the above mentioned objects, it has been found that 
certain quinazolinone derivative and its salt have excellent hair growth and regrowth promoting effect, thereby accom- 
plishing the present invention. 

[001 0] Namely, a quinazolinone derivative or a salt thereof in accordance with the present invention is expressed by 
the following Formula (I): 
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Formula (I) 



wherein each of A and B is R 1 or -{CH 2 )n-NR 2 R 3 ; wherein R 1 represents a hydrocarbon group of C 10 -3o; wherein 
R 2 and R 3 individually represent a hydrogen atom, a lower alky! group, a phenyl groups or a benzyl group, or 
together represent a heterocyclic ring having 3-7 members; and n represents an integer of 1-5; 
wherein when A is R 1 , B is -(CH 2 )n-NR 2 R 3 and when A is -(CH2)n-NR 2 R 3 , B is R 1 ; and 

wherein R 4 is selected from the group consisting of a hydrogen atom, a halogen atom, a lower alkyi groups a lower 
acyi group, a nitro group, a cyano group, an amino group, a lower alknxycartonyl group, a lower alkytamino group, 
a lower aikoxy group, a lower acyloxy group, a carbamoyl group, a lower alkyi carbamoyl groups and a lower 
acyiamino group. 

[001 1 ] A hair growth promoting composition in accordance with the present invention is characterized by comprising 
said quinazolinone derivative or the pharmacologically acceptable salt thereof as an effective ingredient. 
[0012] An external preparation for skin in accordance with the present invention is characterized by comprising said 
quinazolinone derivative or the pharmacologically acceptable salt thereof. 

[0013] A method for promoting hair growth in accordance with the present invention is characterized by applying an 
effective amount of said quinazolinone derivative or the pharmacologically acceptable salt thereof on the skin of mam- 
mals and. in particular, on human skin. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 

Figs. 1 -4 and Figs. 7-1 0 show examples of steps for manufacturing the quinazolinone derivative in accordance with 
the present invention and 

Figs. 5-6 and Figs. 11-13 show examples of steps tor manufacturing starting materials of the quinazolinone deriv- 
ative in accordance with the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0015] In a compound of the present invention, hydrocarbon group of C 10 -so shown by R 1 refers to a straight or 
branched alkyl group having 10-30 carbon atoms, a straight or branched alkenyl group having 10-30 carbon atoms or 
a straight or branched alkynyl group having 10-30 carbon atoms and may have a saturated ring or aromatic ring in R 1 . 
[0016] Examples of the above-mentioned straight alkyl group include decyl, undecyJ, dodecyi, tridecyl, tetradecyl, 
pentadecyl, hexadecyl. heptadecyl. octadecyl, nonadecyl, icosyl, henicosyl, docosyl, tetracosyl, hexacosyl octacosyl 
and the like. 

[0017] Examples of the above-mentioned branched alkyl group include 6-methyidecyl, 9-methyldecyl, 6-ethylnonyl, 
5-propyloctyl, 11-methyldodecyl, 12-methyltridecyl, 4-methyttetradecyl, 1 3-methyitetradecyl, 1 4-ethylhexadecyl, 10- 
methyloctadecyt, 15- ethyl heptadecyl, 10-methyldococyl. 2-pentytoctadecyl, 22-methyttricosyl, 12-hexyloctadecyl. 6- 
methyltetracosyl, 24-methylheptacosyl, 2-decylhexadecyl. 2-nonyloctadecyi, 2-dodecyloctadecyl and the like. 
[0018] Examples of straight or branched alkenyl group having 10-30 carbon atoms and straight or branched alkynyl 
group having 10-30 carbon atoms include the alkenyl groups or alkynyl groups corresponding to the above-mentioned 
alkyl groups such as 4-decenyl, 7-dodecenyl, 9-octadodecenyl or 3-dodecynyl. 

[0019] Also, examples of hydrocarbon group having a saturated ring or aromatic ring in R 1 include 12-cyclohexyldo- 
decyl, 4-butylphenyl, 8-phenyloctyl, biphenylyl, and the like. 

[0020] Among these groups, R 1 is preferably a straight or branched alkyl group having 10-30 carton atoms and, more 
preferably, a straight or branched alkyl group having 10-25 carbon atoms and, particularly preferably a straight alkyl 
group having 13-21 carbon atoms. The hair growth effect tends to deteriorate in the case where the carbon number of 
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R 1 iB too small. 

[0021] Each of R 2 and R 3 , which may be identical or different from each other, can be a hydrogen, a lower aJkyt, a 
phenyl or a benzyl group. Also, R 2 and R 3 together can represent a heterocycle having 3-7 members. 
[0022] In R 2 and R 3 , the lower alkyf group refers to a straight or branched alkyf group having 1 -6 carbon atoms. Exam- 
5 pies of the lower alkyf group include methyl, ethyl, propyl, butyl, isoprcpyl, Isobutyl, 1-methylpropyl, tert-butyl, pentyl, 1- 
ethylprcpyf, isoamyl, hexyl and the nke. Methyl or ethyl group is preferable. In the present invention, the definition of 
lower alkyl group is the same as mentioned above if there is no further description. 

[0023] In R 2 and R 3 a phenyl and a benzyl group may be unsubstituted or substituted by halogen, a lower alkyl, a 

lower acyl, nitra cyano, a lower alkoxycarbonyl, a lower alkylamino, a lower alkoxy or a lower acyloxy group, respec- 
w lively. The definition of each substituent referred in here is explained as follows: 

[0024] Halogen atom represents chlorine, bromine, iodine or fluorine. 

[0025] The lower alkyl group is as above-mentioned and preferably is methyl or ethyl group. 

[0026] The lower acyl group is straight or branched acyl group having 2-7 carbon atoms. Examples of the lower acyl 

group include acetyl, prcpionyl, butyryf, isobutyryl, pivaloyi, benzoyl group and the like. 
75 [0027] The lower alkoxycarbonyl group represents a carboxyj group whose hydrogen atom is substituted by a lower 

alkyl group. A preferable example of the lower alkoxycarbonyl group is methoxycarbonyl or ethoxycarbonyl group. 

[0028] The lower alkylamino group represents an amino group whose hydrogen atom is substituted by one or two and 

same or different lower alkyf group. A preferable example of the lower alkylamino group is methylamino or dimethyl- 

amino group. 

20 [0029] The lower alkoxy group represents a hydroxyl group whose hydrogen atom is substituted by a lower alkyl 
group A preferable example of the lower alkoxy group is methoxy or ethoxy group. 

[0030] The lower acyloxy group represents a hydroxyl group whose hydrogen atom Is substituted by a lower acyl 
group, wherein said lower acyl group is as above-mentioned. A preferable example of the lower acyloxy group is ace- 
toxy or propionyloxy group. 

25 [0031] In R 2 and R 3 , the heterocycle having 3-7 members which is formed by R 2 and R 3 together represents a satu- 
rated or unsaturated heterocycle having 3-7 members containing nitrogen atom to which R 2 and R 3 are bonded. In 
addition to the nitrogen atom, a hetero atom such as nitrogen atom or oxygen atom may be contained in the heterocy- 
cle. Examples of the heterocycle include aziridine, azetidine, pyrrolidine, piperidine, homopiperidine, piperazine, mor- 
pholine, pyrrole, pyrazole, and imidazole ring. Among these heterocycles, pyrrolidine, piperidine, piperazine or 

30 morpholine ring is preferable. The heterocycle may be substituted by one or two of the same or different substituent. 
Such a substituent can be selected from the group consisting of a lower alkyl, a lower alkoxy, a lower acyl and a nitro 
group. The lower alkyl group is preferably methyl or ethyl. The lower alkoxy group is preferably methoxy or ethoxy group. 
The lower acyl group is preferably acetyl, propionyl or butyryl group. 

[0032] Among them, R 2 and R 3 are preferably lower alkyl groups or a heterocycle having 3-7 members. 
35 [0033] As for R 4 , the definitions for halogen, lower alkyl, lower acyl, lower alkoxycarbonyl, lower alkylamino, lower 
alkoxy and lower acyloxy group are identical to those in R 2 and R 3 as mentioned above. 

[0034] The lower alkyl carbamoyl group in R 4 represents a carbamoyl group whose one or two hydrogen atoms are 
substituted by a lower alkyl group. A preferable example of the lower alkylcarbamoyl group is methylcarbamoyl or ethyl- 
carbamoy! group. 

40 [0035] The lower acylamino group in R 4 represents an amino group whose one or two hydrogen atoms are substituted 
by a lower acyl groijx The lower acyl group is as mentioned above. A preferable example of the lower acylamino group 
is acetylamino, propionylamino or benzoyfamino group. 
[0036] Preferably. R 4 Is a hydrogen atom. 

[0037] In the present invention, n represents an integer of 1 -5 and, preferably, 2 or 3. 
45 [0038] In Formula (I), although either A or B can be a hydrocarbon group of C 10 -3o as shown by R 1 and a group as 
shown by -(CH^n-NR^ 3 , from the manufacturing standpoint it is preferably that A is a group shown by R 1 and B is a 
group shown by -(CH2)n-NR 2 R a . 

[0039] In the compound of the present invention shown by Formula (I), asymmetric carbon may exist in any group of 
R 1 , R 2 R 3 or R 4 In addition to the various optical isomers based on such asymmetric carbon, the present invention can 
so comprise geometrical isomers, conformational isomers, the other isomers and the mixture thereof. 

[0040] The compound (I) provided in the present invention can be manufactured by U6ing well-known reactions. 
Though the representative synthetic examples will be shown in the following, the present invention should not be 
restricted thereto. Also, in the following manufacturing methods, R 1 , R 2 , R 3 , R 4 and n are the same as shown in the def- 
initions of Formula (0, unless otherwise indicated. 

55 
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COMPOUND (1-1) (A=R 1 , BHCH^n-NR^R 3 ) 



[0041] 



5 




(CH 2 )„-NR 2 R 3 



IV 



10 



(I-D 



75 



[0042] Compound (1-1) of the present invention can be synthesized as described in Reaction Formula AA in Fig. 1. 
Namely, an amidocarboxylic acid (II) is intramolecularly condensed to form Compound (III). Then, Compound (HQ is 
reacted with amine (IV) to form Compound (V). Finally. Compound (V) is intramolecularly condensed, thereby produc- 

20 ing Compound (1-1) of the present invention. 

[0043] As in the first step of Reaction Formula AA, for exarrple, a method proceeding by way of an acid halide or a 
mixed anhydride, which is a carbaxyi group reactive derivative of Conpound (II) , can be used. 
[0044] When the method proceeding by way of an acid halide i6 used, the amidocarboxylic acid (II) can be converted 
to its corresponding acid halide by using phosphorus pentachloride, phosphorus trichloride, or thionyl chloride. As an 

25 additive, an organic base such as triethylamine, pyridine or N-methylmorpholine can be used. As a solvent, for example, 
a halogenated hydrocarbon such as dichloromethane or chloroform; an aromatic compound such as benzene, toluene, 
xylene, or pyridine; an ether such as diethylether, tetrahydrofuran or 1 ,4-dioxane; an amide such as N,N-dimethylforma- 
mide or N.N-dimethylacetamide; or a mixed solvent thereof can be used While the reaction temperature and reaction 
time may be changed according to the material compounds used, the reaction is usually effected at a temperature 

30 within the range of 0°C to the reflux temperature of the solvent 

[0045] When the method proceeding by way of a mixed anhydride is used, the amidocarboxylic acid (II) can be con- 
verted to its corresponding mixed anhydride by using an activator such as ethyl chloroca/bonate, isobutyl chlorocar- 
bonate, pivaloyl chloride, diphenylphosphinic chloride, or phosphorus axychloride. As an additive, for example, an 
organic base such as triethylamine, pyridine, or N-methylmorpholine can be used. As a solvent for exarrple, a halogen- 

35 ated hydrocarbon such as dichloromethane or chloroform; an aromatic compound such as benzene, toluene, xylene, or 
pyridine; an ether such as tetrahydrofuran or dioxane; an amide such as N.N-dimethylformamide or N.N-dimethylaceta- 
mide; or a sulfoxide such as dimethytsuHbxide can be used. While the reaction temperature and reaction time may be 
changed according to the material compounds used, the reaction is usually effected at a temperature within the range 
of —1 5°C to the reflux temperature of the solvent. 

40 [0046] The reaction of Compound (III) with amine (IV) at the second step in Reaction Formula AA can be effected with 
or without a solvent Furthermore, as in the third step, Compound (V) can be intramolecularly condensed by continuous 
heating. As a solvent, for example.a halogenated hydrocarbon such as dichloromethane or chloroform; an aromatic 
compound such as benzene, toluene, xylene, or pyridine; an ether such as tetrahydrofuran or dioxane; an amide such 
as N,N-dimethylformamide or N.N^imethytacetamide; or a sulfoxide such as dimethylsulfbxide can be used. The reac- 

45 tion temperature is usually within the range of room temperature to 150°C. Preferably, Compound (V) is produced with- 
out the solvent at a temperature within the range of room temperature to 1 00°C and then intramolecularly condensed 
at 100°C-150°C, thereby producing Compound (1-1) of the present invention. 

[0047] Also, Compound (1-1) of the present invention can be synthesized as shown in Reaction Formula AB of Fig. 2. 
First, Compound (III) is reacted with amine (VI) to form Compound (VII). Compound (VII) is then intramolecularly con- 
so densed to from Compound (VIII). Finally, Compound (VIII) is reacted with amine (IX) to produce Corqpound (1-1). Here, 
L 1 represents an atom or a group which is substituted by nitrogen easily and can be halogen, tosyloxy, mesyloxy group, 
or the like. The definition of L 1 throughout the rest of this specification is the same as shown above. 
[0048] The first and second steps of Reaction Formula AB can be effected according to the reaction of the second 
and third steps in Reaction Formula AA, respectively 
55 [0049] The reaction at the third step in Reaction Formula AB can be effected in the presence of a base. As a base, 
for example, an inorganic base such as potassium carbonate, potassium hydroxide, sodium hydroxide or sodium 
hydride; or an organic base such as triethylamine or pyridine can be used. As a solvent, for example, toluene, ether, 
tetrahydrofuran, acetone or N.N-dimethylformamide can be used. Specifically, for example, by using potassium carbon- 
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ate as a base, the reaction is effected in the solvent such as acetone or N, N-tfimethylforrramide at the temperature with 
the range of room temperature to the reflux temperature of the solvent, thereby attaining the aimed object. 
[0050] Also, Compound (Ma) wherein R 2 and R 3 in Compound (1-1) are hydrogen atoms can be synthesized as 
shown in Reaction Formula AC of Fig. 3. First, Compound (HI) is reacted with amine (X) to produce Compound (XI). 
Compound (XI) is then intramolecularly condensed to form Compound (XII). Finally, Compound (XII) is deprotected to 
produce Compound (1-1 a). In Reaction Formula AC, at least one of L 3 and L 4 represents an amino protecting group 
which can be any protecting group unless it is adverse to the object of this Reaction Formula. For example, either L 3 or 
L 4 can be an amino protecting group such as an urethane type protecting group (e.g., tert-butyioxycarbonyl, benzyloxy- 
carbonyl or 9-fluorenytmethyloxycanbonyl group), a sulfbnyl type protecting group (e.g., 2-(trimethylsilyl)ethanesulfonyt 
group), a sulfenyl type protecting group (e.g., 2, 2, 2-trifluoro-1,1<diphenytethanesulfenyl group), or an alkyl type pro- 
tecting group (e.g., benzyl, trityl or 9-phenyffluorenyl group), while the other can be a hydrogen atom. Also, L 3 and L 4 
together can form a phthalimide type amino protecting group. TTie definition of L 3 and L 4 throughout the rest of this 
specification is the same as stated above. 

[0051] The first and second steps in Reaction Formula AC can be effected according to the reactions of the second 
and third stops in Reaction Formula AA, respectively. 

[0052] For the deprotection at the third step in Reaction Formula AC, various kind of known methods can be used 
according to the type of amino protecting group L 3 and L 4 . Specifically; for example, in the case where L 3 is tert-butox- 
ycarbonyl group and L 4 is hydrogen atom, the reaction is effected in a solvent such as glacial acetic acid by using hydro- 
gen fluoride at the temperature within the range of room temperature to the reflux temperature of the solvent thereby 
attaining the aimed object. Also, in the case where L 3 and L 4 together form a phthalimide type amino protecting group, 
by using hydrazine as a deprotection agent the reaction is effected in ethanol at the temperature within the range of 
room temperature to the reflux temperature of the solvent thereby attaining the aimed object. 
[0053] This Compound (Ma), as shown in Reaction Formula AD of Fig. 4, can be converted into Compound (Mb) of 
the present invention by reacting with about one equivalent amount of halogenated compound (XIII) in the presence of 
a base. Further, Compound (1-1) of the present invention can be obtained by reacting Compound (Mb) with halogen- 
ated compound (XIV) in the similar manner to the above. X represents halogen atom. The definition of X throughout the 
rest of this specification remains the same. 

[0054] In this reaction, when R 2 and R 3 are lower alkyl, phenyl or benzyl groups, as a base, an inorganic base such 
as potassium carbonate, potassium hydroxide, sodium hydroxide or sodium hydride; or an organic base such as tri- 
ethylamine or pyridine can be used. Specif tcally, for example, by using potassium carbonate as the base, the reaction 
is effected in the solvent such as acetone or N.N-dimethyfformajnide at the temperature within the range of room tem- 
perature to the reflux temperature of the solvent, thereby attaining the aimed object 

[0055] In the similar manner to this Reaction Formula AD, by reacting Compound (1-1 a) of the present invention with 
about twice equivalent amount of halogenated compound (Xllll) in the presence of the base, the compound of the 
present invention wherein R 2 and R 3 in formula (1-1) are the same can be obtained. Also, by reacting Compound (1-1 a) 
with a suitable dihalogenated compound, the compound of the present invention wherein R 2 and R 3 in formula (M) 
together form a heterocycie having 3-7 members can be obtained. 

[0056] The amidocarboxyiic acid (II), which is a starting material in Reaction Formula AA, as shown in Reaction For- 
mula AE of Fig. 5, can be synthesized by converting carboxylic acid (XV) to acid halide or mixed anhydride according 
to the method at the first step in Reaction Formula AA, and then reacting the latter with Compound (XVI). 
[0057] Also, as shown in Reaction Formula AF of Fig. 6, the amkJocarboxyOc acid (II) can be synthesized by depro- 
tecting amide (XVIII) which is synthesized according to known amide-forming reaction from amine (XVII) with a suitable 
carboxylic acid (XV). L 2 represents a carbaxyl protecting group and can be a lower alkyl group such as methyl, ethyl or 
tert-butyl group; phenacyl group; trichloroethyf group or the like as long as it is not adverse to the successive reactions. 
The definition of L 2 throughout the rest of this specification remains the sama 

[0058] As for the amide-forming reaction at the first step in Reaction Formula AF, any known method such as the 
mixed anhydride method, the acid chloride method, the DCC method, the CDI method and the azkte method can be 
used unless any problem occur in particular. 

[0059] The mixed anhydride method and the acid chloride method can be effected according to the reaction at the 
first step in Reaction Formula AA. 

[0060] In the DCC method, as a condensing agent, N.N'-dicyciohexylcarbodiimide (DCC), 1-ethyl-3-(3-dimethylami- 
nopropyOcartxxJiimide hydrochloride (WSCI) and the like can be used. As a solvent, for example, a halogenated hydro- 
carbon such as dichloromethane or chloroform; an aromatic compound such as benzene, toluene, or xylene; an ether 
such as tetrahydrofuran or 1 ,4-dioxane; or an amide such as N,N<limethylformarnide or N.N-dimethylacetamkJe can be 
used. If necessary, this reaction may be effected while 1 -hydroxy benzotriazole (HOBt) or N-hydroxysuccinimide 
(HOSu) is added thereto. While the reaction temperature and reaction time may be changed according to the material 
compounds used, the reaction is usually effected at a temperature within the range of 0°C to the reflux temperature of 
the solvent. 
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[0061] In the GDI method, an activator such as N,N^carbonyfoiimidazole is used to convert the carbaxyfic acid (XV) 
into the corresponding N-acyl derivative and then the latter is reacted with the amine (XVII). As an additive, for exanple, 
an organic base such as triethylamine, pyridine, or N-methytmorphofine; or an inorganic base such as sodium hydride 
or potassium hydride can be used. As a solvent, for example, a halogenated hydrocarbon such as dichloromethane or 
chloroform; an aromatic compound such as benzene, toluene or xylene; an ether such as tetrahydrofuran or 1 ,4-diox- 
ane; an amide such as N,N<Jimethyiformamide or N,N-c5methylacetamide can be used. While the reaction temperature 
and reaction time may be changed according to the material compounds used, the reaction is usually effected at a tern- 
perature within the range of 0 °C to the reflux terrperature of the solvent 

[0062] In the azide method, an activator such as diphenylphosphorylazide is used to convert the carboxylic acid (XV) 
into its corresponding azide and then the latter is reacted with the amine (XVII). As an additive, for example, an organic 
base such as triethylamine, pyridine, or N-methytmorphofine can be used. As a solvent, for example, a halogenated 
hydrocarbon such as dichloromethane or chloroform; an aromatic compound such as benzene, toluene or xylene; an 
ether such as tetrahydrofuran or 1 ,4-dioxane; an amide such as N,N-dimethylformamide or N, Nnjimethyiacetamide can 
be used. While the reaction temperature and reaction time may be changed according to the material compounds used, 
the reaction is usually effected at a temperature within the range of 0 °C to the reflux temperature of the solvent 
[0063] The deprotecton at the second step in Reaction Formula AF can be effected by hydrolysis in the presence of 
an acid or a base. Hydrochloric acid, sulfuric acid, p-toluenesulfordc acid or the Dk© can be used as the acid, while 
sodium hydroxide, potassium hydroxide, potassium tert-butaxide, or the like can be used as a base. As a solvent, an 
alcohol such as methanol or ethanol, water, a mixed solvent thereof, or the like can be used. While the reaction temper- 
ature and reaction time can be changed according to the material compounds used, the reaction is usually effected at 
a temperature within the range of 0°C to the reflux temperature of the solvent 

COMPOUND (1-2) (A=-(CH 2 )n-NR 2 R 3 , B=R 1 ) 



[0065] Compound (I-2) of the present invention, as shown in Reaction Formula BA of Fig. 7, can be synthesized by 
way of Compound (XXI) from amine (XIX) and carboxylic acid (XX). As for the first step of Reaction Formula BA, known 
amide-forming reactions as shown at the fust step in Reaction Formula AF can be used. Also, the reaction at the second 
step can be effected according to the intramolecular condensation reaction at the third step in Reaction Formula AA. 
[0066] Also, Compound (I-2) of the present invention can be synthesized as shown in Reaction Formula BB of Fig. 8. 
In Reaction Formula BB, an amidocarboxylic acid (XXII) is converted into its intramolecufarly condensed compound 
(XXIIO and then the latter is reacted with amine (XXIV) to form Compound (XXV). Conpound (XXV) is then intramo- 
leculaiiy condensed to form Conpound (XXVI). Finally, Compound (XXVI) Is reacted with amine (IX). thereby producing 
Compound (I-2) of the present invention. 

[0067] The reactions at the first to the third steps in Reaction Formula BB can be effected according to Reaction For- 
mula AA. 

[0068] The reaction at the fourth step in Reaction Formula BB can be effected according to the reaction at the third 
step in Reaction Formula AB. 

[0069] Also, Compound (l-2a) where R 2 and R 3 are hydrogen atom in Compound (I-2) of the present invention, as 
shown in Reaction Formula BC of Fig. ?, can be synthesized by deprotecting Compound (XXIX) which is synthesized 
by way of Compound (XXVIII) from amine (XIX) with carboxylic acid (XXVII). 

[0070] The first step in Reaction Formula BC can be effected according to known amide-forming reaction as the first 
step of Reaction Formula AF. 

[0071 ] The second step of Reaction Formula BC can be effected according to the reaction of the thiitJ step in Reaction 
Formula AA. 

[0072] The deprotection at the third step in Reaction Formula BC can be effected according to the reaction at the third 



[0064] 




(1-2) 
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step in Reaction Formula AC. 

[0073] This Compound (l-2a), as shown in Reaction Formula BD of Fig. 10, can be converted into Compound (i-2b) 
of the present invention by reacting with about one equivalent amount of halogenated compound (XIII) in the presence 
of a base. Further, by reacting Compound (l-2b) with halogenated compound (XIV) in the similar manner to the above, 

5 Compound (I-2) can be obtained. This reaction can be effected according to Reaction Formula AD. 

[0074] In the similar manner to this Reaction Formula BD, by reacting Compound (l-2a) of the present invention with 
about twice equivalent amount of halogenated compound (XIII) in the presence of the base, the compound of the 
present invention wherein R 2 and R 3 in formula (1-2) are the same can be obtained. Also, by reacting Compound (l-2a) 
with a suitable dihalogenated compound, the compound of the present invention wherein R 2 and R 3 in formula (1-2) 

io together form a heterocyde having 3-7 members can be obtained. 

[0075] The amine (XIX) which is a starting material in Reaction Formulas BA and BC, as shown in Reaction Formula 
BE of Fig. 1 1, can be obtained by synthesizing amide (XXXI) from carboxylic acid (XXX) and amine (XXIV) and subject- 
ing thus obtained amide (XXXI) to deprotection. The first step in this reaction can be effected according to the method 
at the first step in Reaction Formula AF. The deprotection reaction at the second step can be effected according to the 

15 method at the third step in Reaction Formula AC. 

[0076] The carboxylic acid (XXII), which is a starting material in Reaction Formula BB, as shown in Reaction Formula 
BF of Fig. 12, can be synthesized from carboxylic acid (XXXI!) and Compound (XVI). This reaction can be effected 
according to the method in Reaction Formula AE_ 

[0077] Also, as shown in Reaction Formula BG of Fig. 1 3, the carboxylic acid (XXII) can be synthesized by deprotect- 
20 ing Compound (XXXIII) which is synthesized from carboxylic acid (XXXII) with Compound (XVII). This reaction can be 
effected according to the method in Reaction Formula AF. 

[0078] Among the starting materials used in the foregoing Reaction Formulas, materilals which are not described 
above are commercially available or can be easily synthesized from a suitable material compound by using known 
methods. 

25 [0079] The quinazolinone derivative provided in the present invention can be changed to an acid-added salt if neces- 
sary. Examples of the acid-added salt include salt with inorganic acid such as hydrochloric acid, hydrobromic acid, sul- 
furic acid or phosphoric acid and salts with organic acid such as acetic acid, propionic acid, citric acid, lactic acid, oxalic 
acid, maieic acid, fumaric arid, succinic acid, tartaric acid or methansuifonic acid. These salts can be easily manufac- 
tured by common methods. 

30 [0080] The quinazolinone derivatives in accordance with the present invention, which mechanism of action has not 
been made dear, have an excellent hair growth and regrowth promoting effect Accordingly, by applying the compound 
on skin of mammals and, in particular, on human scalp, care, improvement, or prevention of hair loss can be expected. 
[0081] The quinazolinone derivative of the present invention can apply to pathological alopecia such as alopecia 
areata, alopecia pityrodes or alopecia seborrheica in addition to thin hair or hair loss what is called male pattern bald- 

35 ness or androgenic alopecia. The dosage of the quinazolinone derivative in accordance with the present invention must 
be determined suitably according to sex, age and degree of symptom in hair loss or thin hair. Usually 0.01-20 mg/cm 2 
is applied on scalp per day for an adult in a single dose or several doses. 

[0082] When the quinazolinone derivative of the present invention is used as a drug, quasi-drug or cosmetic for hair 
growth and regrowth promoting and prevention of hair loss, its pharmaceutical form can be selected voluntarily as long 
40 as the effects of the present invention can be exhibits Examples of the pharmaceutical forms include tonic, lotion, milky 
lotion, cream, ointment, gel, spray and mousse. 

[0083] In addition to the quinazolinone derivative in accordance with the present invention, various pharmaceutical^ 
acceptable ingredients, which are generally compounded to hair growth promoting composition in the field of drug, 
quasi-drug and cosmetic, can be compounded to these preparations. 

45 [0084] For example, as a drug having a blood flow promoting action, swertia herb extract, vitamin E and derivatives 
thereof, nicotinates such as benzyl nicotinate, and the like can be used. Examples of drugs which promote Wood circu- 
lation by topical stimulation include capsicum tincture, carrtharides tincture, camphor and vanillic acid nonylamide. 
Examples of drugs having hair follicle activating action include hinokitiol, placental extract photosensitizing dye, pan- 
tothenic acid and derivatives thereof. Examples of drugs having arttiandrogen action include a hormone such as estra- 

so diol or estrone. Examples of drugs having antiseborrheic action include sulfur, thioxolone and vitamin B 6 . 

[0085] In addition, salicylic acid, resorcine and the like which has corneocycie desquamating and antibacterial action 
can be compounded therein so as to prevent the generation of dandruff. Also, glycyrrhizic acid and derivatives thereof, 
menthol, and the like can be compounded therein so as to prevent inflammation of scalp. Further, an amino acid such 
as serine, methionine or arginine, a vitamin such as biotin, extracts of crude drugs and the like can be compounded 

55 therein in order to supplement nutrition for hair follicle and activate enzyme activity. 

[0086] Also, extracts from plants such as afthea, coix, peppermint, leaf base, capsicum, aloe, lycium, mugwort, oryza, 
seashore vitex, rosmarinus officinalis, drynaria, cytisus scoparius, gentiana, salvias miltiorrhizeae radix, sponge gourd, 
platycodon, pinus, sophora root Japanese angelica root, safflower, Japanese barberry, areca, eucalyptus, prunella 
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Bpike, akebia stem, acbyranthes root, bupleurum root, tea, licorice, hop, Chrysanthemum, senega, sesame, cnidium 
rhizome, cashew, pueraria root, rosae rugosae f los, saffron, rosemary, rehmannia root or mallow can be compounded. 
[00B7] Also, a vasodilator such as altaxycartoonylpyridine N-oxide, carpronium chloride or acetylcholine derivative; a 
cutaneous hyperfunctioning agent such as cephalanthin; an antibacterial agent such as hexachlorophene, benzaJko- 
nium chloride, cetylpyridinium chloride, undecylenic acid, trichlorocarbaniJide or bithionol; zinc and its derivatives; lactic 
acid and its alkyt ester; an organic acid such as citric acid; a protease inhibitor such as tranexamic acid; and the like 
can be compounded. 

[0088] Further, an alcohol such as ethanol or isopropyl alcohol; a polyvalent alcohol such as glycerine, propylene gly- 
col or polyethylene glycol; an oily ingredient such as higher fatty adds, higher alcohols, hydrogenated castor oils, nat- 
ural oils and fats, ester ofls or silicone oils; surfactants; perfumes; chelating agents; humectants such as 1,3- 
butyieneglycol, hyaluronic add and its derivatives, martitol, soluble collagen or sodium lactate; thickening agents such 
as quince mucilage, carbcpcyvinylporymer or xanthan gum; antioxidants; ultraviolet absorbers: coloring agents; water; 
stabilizers; and the like, which are generaDy compounded in hair growth composition, can be compounded within the 
range provided that the effects of the present invention are not spoiled. 

EXAMPLES 

[0089] In the following, the present invention will be explained by using specific examples. However, the present inven- 
tion should not be restricted thereta 

HAIR REGROWTH TEST 

(1) Test Method 

[0090] By using C3H/HeNCrj mice, whose hair cycle was in resting stage, the experiment was performed according 
to the method of Ogawa et a!. (Normal and Abnormal Epidermal Differentiation, Edited by M. Seiji and I. A. Bernstein, 
Pages 159-1 70, 1982, Todai Shuppan). 10 mice were used in a group and the mice's hair within the area of 3 x 4 cm of 
the regions of back was shaved by a clipper and a 6haver. 0.1 ml of ethanol (negative contrast) or ethanol solution of 
the test compound was applied on the shaved portion once a day. For hair regrcwth effect of the test compound, the 
hair regrowth area of mice's region of back was measured and ratio of the hair regrowth area with respect to the shaved 
area was evaluated as hair regrowth area rate. 

(2) Resuft 

[0091] Hair regrowth area rates (%) after the following tested compounds were applied for 18 days are shown in 
TABLE 1: 
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Compound 1 : 3-{3-(Dimethylamino) propyl}-2-heptadecyl-3-hydroqu}nazofin-4-one 
[0092] 

5 




10 



Compound 2: 3-{3-(Dim8tfcylamino) propyl}-2-heptadecyl-3-hydroquinaronn-4-one monohydrochloride 
[0093] 



25 

Compound 3: 3-{3-(Dimettiylamino)propyl}-2-heptad©cy1-3-hydroquin82oIin dihydrochloride 
[0094] 




Compound 4: 3-{3-(Dimethyfamino)propyi}-24rtf 

40 

[0095] 



45 



50 



55 
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Compound 7: 3-{3-(Dimethylamino)piopyl}-2-.henico^ monohydrochloride 
[0096] 

5 




TABLE 1 



Corrpound 


Concentration of Com- 
pound (w/v%) 


Hair Regrowth Area 
Rate(%) 


Ethanol (negative contrast) 




0 


Compound 1 


0.1 


100 


Compound 2 


0.1 


100 


Compound 3 


0.1 


55 


Compound 4 


0.1 


66 


Compound 7 


0.2 


83 



[0097] As is dear from the TABLE 1 , quinazofinone derivatives and their pharmacologically acceptable salts in accord- 
30 ance with the present invention show excellent hair regrowth and growth promoting effects. 

[0098] In the following, examples of compounds and compositions in accordance with the present invention will be 
explained. However the present invention should not be restricted thereto. 

Example 1-1 

35 

3-{3KDimethylamino)prcpyl}-2-hept^ecyl-3-hydroquinana2olin-4-one (Compound 1) 

(1) Ethyl 2-(octadecanoylamino)benzoate 

40 [0099] Triethylamine (1 .86 ml) and octadecanoyi chloride (3.67 g) were added to a solution of ethyl anthranilate (2.00 
g) in methylene chloride (20 ml). After being stirred for 30 minutes at room temperature, the reaction mixture was diluted 
with chloroform, washed with saturated sodium hydrogencarbonate aqueous solution and water successively dried 
over sodium sulfate anhydride, and concentrated, thereby yielding 5.45 g of the aimed compound as colorless crystals. 
[0100] 1 H-NMR (CDCI 3 ) 5 :0.88 (3H, t, J=7.3 Hz). 1 .2-1 .45 (28H, m), 1 .42 (3H, t, J=7.3) Hz), 1 .75 (2H, quintet, J=7.3 

45 Hz), 2.43 (2H, t. J=7.3 Hz), 4.38 (2H, q. J=7.3Hz), 7.06 (1 H. m), 7.53 (1 H. m) B 8.04 (1 H. dd, J=7.8, 1 ,5Hz). 8.74 (1 H, d. 
J=8.3 Hz), 11.10(1 K brs). 

(2) 2-(Octadecancytamino)benzoic acid 

so [0101] A sodium hydroxide solution (NaOH 0.14 g / water 2 ml) was added to a solution of ethyl 2-(octade- 
canoylamino)benzoate (1 .00 g) in ethanol (1 0 ml). After being stirred for 4 hours at room temperature, the reaction mix- 
ture was concentrated. The residue, with ethyl acetate added thereto, was washed with diluted hydrochloric acid, water 
and saturated brine successively, dried over sodium sulfate anhydride, and concentrated. The residue was recrystal- 
lised from hexane-ethyl acetate mixed solution, thereby yielding 0.85 g of the aimed compound as colorless crystals. 

55 [0102] 1 H-NMR (CDCI3) 6 :0.88 (3H, t, J=6.8 Hz), 1.2-1.45 (28H, m), 1.76 (2H, quintet 1=7.3 Hz), 2.48 (2H, t, J=7.3 
Hz), 7.12 (1H, m), 7.60 (1H, m). 8.12 (1H, m), 8.77 (1 H. d, J=8.3 Hz), 10.90 (1H, brs). 
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(3) 3-{3-(Dimethyfamino)propyl}-2-heptadecyl-3-hydroquinazolin-4-one 

[0103] Triethylamine (0.44 ml) and diphenylphosphinic chloride (0.48 ml) were added to a suspension of 2-(octade- 
canoytamino)benzoic add (0.85 g) in methylene chloride (10 ml). After being stirred for 3 nouns at 0°C, the mixture, with 
N.N-dimethyf-1 ,3-propanediamine (0.33ml) added thereto was stirred for 44 hours at room temperature. The reaction 
mixture was then diluted with chloroform, washed with saturated sodium hydrogencarbonate aqueous solution and 
water successively, dried over sodium sulfate anhydride, and concentrated. The residue was purified by silica gel col- 
umn chromatography (silica gel 20 g, chloroform-methanol), thereby yielding 0.53 g of N-[2-{N^3-(dimethylamino)pro- 
pyljcarbamoyl} phenyljoctadecaneamide and 0.37 g of the aimed compound as colorless crystals. 

N-{2-{^3-(Dimethylamino)propyl}carbair^ 

[0104] 1 H-NMR (CDCI 3 ) 5 :0.88 (3H, t, J=6.8 Hz), 1.2-1.45 (28H, m), 1.7-1.85 (4H, m), 2.30 (6H, s), 2.40 (2H. t, J=7.6 
Hz), 2.52 (2H, t, J=5.6 Hz). 3.52 (2H, m), 7.01 (1 H, m), 7.39-7.44 (2H, m), 8.64 (1 H, d. J=8.3 Hz), 8.91 (1 H, brs), 1 1 .58 
(1H,brs). 

3-{S-(Dimsthytamino)propyl}-2-heptadec^ 

[0105] 1 H-NMR (CDCIg) 6 :0.88 (3H, t, J=6.6 Hz). 1.2-1.4 (26H, m). 1.46 (2H, m), 1.84 (2H, m). 1.90 (2H. m). 2.26 
(6H S), 2.40 (2H, t, J=6.8 Hz), 2.85 (2H. t. J=7.8 Hz), 4.15 (2H. t J=7.8 Hz). 7.70 (1 H. m), 8.24 (1H, d, J=8.3 Hz). 

Example 1-2 

3-{3-(DimBthytamino)prcxjyl}-2-h (Compound 1) 

(1) 2-(OctadecanoyIamino)benzoic acid 

[0106] Triethylamine (0.46 ml) was added to a suspension of stearic acid (853 mg) in methylene chloride (8.5 ml). 
Then, ethyl chlorocarbonate (0.32 ml) was dropwise added to the mixture while being cooled with ice. After being stirred 
for 1 hour at 0°C. the mixture, with a solution of anthranilic acid (41 1 mg) and triethylamine (0.42 ml) in methylene chlo- 
ride (2 ml) dropwise added thereto, was stirred for 16 hours at 45°C. The reaction mixture was then diluted wfth chloro- 
form, washed with water and saturated brine successively, dried over sodium sulfate anhydride, and concentrated. The 
residue was recrystallized from hexane-ethyl acetate mixed solution, thereby yielding 1.107 g of the aimed compound 
as colorless crystals. According to the comparison by using TLC and 1 H-NMR, this product was identified as the aimed 
compound obtained by Example 1-1 (2). 

(2) 3-{3-(Dimethylamino)propyl}-2-^ 

[0107] Triethylamine (0.14 ml) was added to a suspension of 2-(octadecanoylamino)benzoic acid (404 mg) in meth- 
ylene chloride (5 ml). Then, diphenylphosphinic chloride (0.19 ml) was added to the mixture while being cooled with ice. 
After being stirred for 3 hours at 0°C, the reaction mixture, wrth N-N<fimethyl-1.3-propanediamine (0.14 ml) added 
thereto, was stirred for 1 3 hours at room temperature and for 24 hours at 50°C successively. The reaction mixture was 
then diluted with ethyl acetate, washed with water, saturated sodium hydrogencarbonate aqueous solution and satu- 
rated brine successively, dried over magnesium sulfate anhydride, and concentrated. The residue was purified by silica 
gel column chromatography (silica gel 35 g, chloroform-methanol), thereby yielding 87 mg of N-{2-{N-{3-(dimethyl- 
amino)propyl}carbamoyl}phenyl}octadecaneamide and 203 mg of the aimed compound as colorless crystals. Accord- 
ing to the comparison by u6ing TLC and 1 H-NMR, these products were identified as N-{2-{N-{3- 
{dimethylamino)propy|}c»rbamoyl)phenyf} octadecaneamide and the aimed compound obtained by Example 1-1(3), 
respectively. 

Example 1-3 

3-{3-(Dimethyiamino)propyl}-2-heptadecyl-3-hydroquin 1) 

[0108] Toluene (5 ml) was added to N-{2-{N-{3-(dimethyIamino)propyl}carbamoyl} phenyljoctadecaneamide (21 1 mg) 
obtained by Example 1 -1 (3) or Example 1 -2(2). After being ref luxed with stirring for 23 hours at 1 30°C, the reaction mix- 
ture was purified by silica gel column chromatography (silica gel 25 g, chtoroform-methanol). thereby yielding 1 16 mg 
of the aimed compound as colorless crystals. According to the comparison by using TLC and 1 H-NMR, this product was 
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identified as the aimed compound obtained by Example 1-1(3). The starting material (39 mg) was recovered at the 
same time. 

Example 1-4 

3-{3-(Dimethy1amino)propyi}-2-heptadecyl-3-hydfoquina2olin-4-one (Compound 1) 
(1) 2-Heptadecyl-4H-3.1-benzoxazin-4-one 

[0109] Triethylamine (0.46 ml) was added to a suspension of stearic acid (853 mg) in methylene chloride (8.5 ml). 
Then, ethyl chlorocarbonate (0.32 ml) was dropwise added to the mixture while being cooled with ice. After being stirred 
for 1 hour at 0°C. the mixture, with a mixed solution of arrthranllic acid (41 1 mg) and triethylamine (0.42 ml) in methylene 
chloride (2 ml) dropwise added thereto, was stirred tor 16 hours at 45°C and cooled with ice. "me reaction mixture, with 
triethylamine (0.46 ml) and ethyl chlorocarbonate (0.32 ml) dropwise added thereto, was stirred for 1 hour at 0 D C and 
for 1 .5 hours at room temperature successively, and then concentrated. The residue, with ethyl acetate added thereto, 
was washed with water, neutralized with diluted hydrochloric acid, and washed with saturated brine. The organic layer 
was dried over magnesium sulfate anhydride and then concentrated. The residue was purified by silica gel column chro- 
matography (silica gel 35 g, chlorofbrm-methanol), thereby yielding 966mg of the aimed compound as colorless crys- 
tals. 

[0110] 1 H-NMR (CDCI3) 5 :0.88 (3H, t, J=6.8 Hz), 1.2-1.45 (28H, m), 1.83 (2H, quintet, J=7.8 Hz), 2.68 (2H, t, J=7.8 
Hz), 7.50 (IK ddd. J=7.8, 7.3. 1.0 Hz), 7.56 (1H, d, J=8.3 Hz), 7.79 (1H. ddd. J=8.3, 7.3, 1.5 Hz), 8.19 (1H. dd, J=7.8, 
1.5 Hz). 

(2) 3-{3-(Dimethylamino)propyt}-2-h^ 

[0111] N,N-Dimethyl-1,3-propanediamine (0. 14 ml) was added to 2-heptadecyl-4H-3,1-benzoxazin-4-one (385 mg). 
The mixture was stirred for 2 hours at 70°C and for 3 hours at 130 °C successively. The reaction mixture was purified 
by silica gel column chromatography (silica gel 25 g, chloroform-methanol), thereby yielding 368 mg of the aimed com- 
pound as colorless crystals. According to the comparison by using TLC and 1 H-NMR. this product was identified as the 
aimed compound obtained by Example 1-1(3). 

Example 2 

3-{3-(Dimethylamino)propyt}-2-heptadecyl-3-hydroquinazolin-4-one monohydrochloride (Compound 2) 

[01 12] 4N Hydrochloric acid-ethyl acetate solution (0. 1 9 ml) was dropwise added to a solution of 3-{3-(dimethytamino) 
propyl}-2-heptedecyl-3-hydroquinazolin-4-one (335 mg) in ethyl acetate (3 ml) while being cooled with ice. After the 
mixture was stirred for 30 minutes at 0°C, the deposited crystals were collected by filtration under a vacuum, washed 
with ethyl acetate, and dried, thereby yielding 336mg of the aimed compound as colorless crystala 
[0113] 1 H-NMR (CDCIa) 6 .0 88 (3H, t. J=6.8 Hz), 1.2-1.4 (26H, m), 1.48 (2H, m), 1.85 (2H. quintet, J=7.8 Hz), 2.38 
(2H, m), 2.82 (6H, s), 2.84 (2H, t, J=7.8 Hz), 3.17 (2H, t. J=8.1 Hz). 4.25 (2H. t, J=6.8 Hz ). 7.45 (1H, m), 7.66 (1H, d, 
J=7.8Hz), 7.74 (1H, m), 8.19 (1H, dd. J=8.3, 1.5 Hz), 12.75 (1H, brs). 

Example 3 

3-{3-(Dimethytamino)propyl}-2-hepladecyl-3-hydroquinazolin-4-one dihydrochioride (Compound 3) 

[0114] 4N hydrochloric acid-ethyl acetate solution (0.32 ml) was dropwise added to a solution of 3-{3-(dimethyf- 
amino)propyf}-2-heptadecyl-3-hydroquinazolin-4-one (282 mg) in ethyl acetate (3 ml) while being cooled with ice. and 
then the mixture was stirred for 30 minutes at 0°C. The deposited crystals were collected by filtration under a vacuum, 
washed with ethyl acetate, and dried, thereby yielding 306 mg of the aimed compound as colorless crystals. 
[0116] ^-NMR (CDCI3) 5 .0.88 (3H, t, J=6.7 Hz), 1.2-1.4 (26H, m), 1.50 (2H, m). 1.85 (2H. m), 2.56 (2H, m), 2.87 
(3H, s), 2.89 (3H, s), 3.28 (4H. m). 4.39 (2H. t, J=6.7 Hz), 7.59 (1H. m), 7.3 (1H, m), 8.10 (1H. brd). 8.24 (1H, d. J=8.2 
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Example 4 

3-{3-(Dimetrrytamino)prcpy^ (Compound 4) 

(1) 2-Tridecyl-4H-3,1 -benzoxazin-4-one 

[01 1 6] Triethylamine (1 .76 ml) was added to a suspension of anthranilic acid (823 mg) in methylene chloride (20 ml). 
Then, myristoyl chloride (1 .63 ml) was dropwise added to the mixture while being cooled with ice. After being stirred for 
2.5 hour at room temperature, the reaction mixture was cooled with ice. Triethylamine (0.92 ml) and ethyl chlorocar- 
bonate (0.63 ml) were dropwise added to the reaction mixture successively. After being stirred for 1 hour at 0°C and for 
1 .5 hours at room temperature successively, the reaction mixture was concentrated. The residue, with ethyl acetate 
added thereto, was washed with water, neutralized with diluted hydrochloric acid, and washed with saturated brine. The 
organic layer was dried over magnesium sulfate anhydride and then concentrated. The residue was purified by silica 
gel column chromatography (silica gel 60 g, chloroform-hexane), thereby yielding 1.663 g of the aimed compound as 
colorless crystals. 

[0117] 'H-NMR (CDCI 3 ) 5 0.88 (3H, t. J=6.8 Hz), 1.2-1.45 (20H, m), 1.83 (2H, quintet, J=7.8 Hz), 2.68 (2H, t J=7.8 
Hz). 7.50 (1H, m), 7.56 (1H. d. J=8.3 Hz). 7.79 (1H, m), 8.19 (1H. dd, J=8.3, 1.5 Hz). 

(2) 3-{3-(Dimetrrylamino)propyfl-2-fridec 

[0118] N,N-Dimethyl-1,3-propanediamine (0.34 ml) was added to 2-trkiecyl-4H-3,1-berizaxazin-4-one (817 mg). 
Then, the mixture was stirred for 2 hours at 70°C and for 21 hours at 1 40° C successively. The reaction mixture was puri- 
fied by silica gel column chromatography (silica gel 35 g, chloroform-methanol), thereby yielding 746 mg of the aimed 
compound as colorless solid. 

[0119] 1 H-NMR (CDCI 3 ) 6 :0.88 (3H, t, J=6.8 Hz), 1.2-1.4 (18H, m), 1.46 (2H. m), 1.84 (2H, m), 1.90 (2H, m), 2.25 
(6H, s), 2.39 (2H. t, J=6.8Hz), 2.85 (2H, t, J=8.1 Hz), 4.15 (2H, t. J=7.8Hz), 7.42 (1H, m). 7.62 (1H. d, J=8.3Hz), 7.70 
(1H, m), 8.24 (1H, dd, J=8.3, 1.5 Hz). 

Example 5 

2-Heptadecyl-3-(3-morpholinopropyl)-3-hydroquinazolin-4-one (Compound 5) 



[0121] N-(3-Amirx>propyJ)morpholine (0.63 ml) was added to 2-heptadecyl-4H-3,1-benzoxazin-4-one (1 .500 g). The 
mixture was stirred for 2 hours at 70°C and then, further stirred for 21 hours at 130°C. The reaction mixture was purified 
by silica gel column chromatography (silica gel 50 g, chloroform-ethyl acetate), thereby yielding 1.137 g of the aimed 
compound as colorless solid. 

[0122] 1 H-NMR (CDCI3) 6 .0.88 (3H, t, J=6.8 Hz), 1.2-1.4 (26H, m), 1.47 (2H ,m), 1.83 (2H, m). 1.93 (2H, m), 2.45 
(6H. m), 2.85 (2H. t, J=7.8Hz), 3.69 (4H. m), 4.17 (2H t. J=7.6 Hz), 7.42 (1H, m), 7.62 (1H, dd. J=7.8. 1.0 Hz). 7.71 (1H. 
m), 8.23 (1H,dd, J=8.1, 1.0 Hz). 



[0120] 
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Example 6 

3-{3KDimethy!amino)propyt}-2-henico8yl-3-hydroquinazoIin-4-orie (Compound 6) 
[0123] 




(1) 2-Henicosyl-4H-3, 1-benzoxazine-4-one 

[0124] Triethylamine (1.58 ml) was added to a suspension of behenic acid (3.51 g) in methylene chloride (35 ml). 
Then, ethyl chlorocarbonale (1 .08 ml) was dropwise added to the mixture while being cooled with ice. After being stirred 
for 1.5 hours at 0°C, the mixture, with a mixBd solution of anthranilic acid (1 .42 g) and triethylamine (1.44 ml) in meth- 
ylene chloride (7 mf) dropwise added thereto, was stirred for 3 hour at 0°C and for 15 hours at room temperature suc- 
cessively, and then cooled with ice. The reaction mixture, with methylamine (1.58 ml) and ethyl chlorocarbonate (1.08 
ml) dropwise added thereto, was stirred for 1 hour at 0°C and for 2.5 hours at room temperature successively, and then 
concentrated. The residue, with chloroform added thereto, was washed with water and saturated brine successively. 
The organic layer was dried over sodium sulfate anhydride, and then concentrated. The residue was purified by silica 
gel column chromatography (silica gel 100 g. hexane-chloroform), thereby yielding 3.39 g of the aimed compound as 
colorless solid. 

[0125] ^-NMR (CDCI3) 6 :0.88 (3H, t, J=6.8 Hz), 1.1-1.4 (34H, m), 1.41 (2H, m), 1.83 (2H, quintet. J=7.8 Hz). 2.68 
(2H, t, J=7.8Hz), 7.50 (1H, ddd, J=7.8, 7.3, 1.0 Hz), 7.56 (1H, d, J=8.3 Hz), 7.79 (1H, ddd, J=8.3, 7.3, 1 .5 Hz). 8.19(1H, 
dd, J=7.8, 1.5 Hz). 

(2) 3-{3-(Dimflthylamino)propyl}-2-henicosy!-3-hydroquinazolin-4-one 

[0126] N,N-DimethyI-1,3-propanediamine (0.44 ml) was added to 2-henicosyl-4H-3,1-benzcxazine-4-one (1 .38 g). 
Then, the mixture was stirred tor 2.5 hours at 70°C and for 20 hours at 130°C successively. The reaction mixture, with 
ethyl acetate added thereto, was washed with saturated brine. The organic layer was dried over sodium sulfate anhy- 
dride, and then concentrated. The residue was purified by silica gel column chromatography (silica gel 50 g, chloroform- 
methanol), thereby yielding 1 .23 g of the aimed compound as light-yellow solid. 

[0127] 1 H-NMR (CDCy 6 :0.88 (SH. t J=6.8 Hz), 1.1-1.4 (34H. m), 1.46 (2H, m), 1.84 (2H quintet J=7.8 Hz), 1.90 
(2H, dd, J=7.8, 6.8 Hz). 2.25 (6H, s), 2.39 (2H, t. J=6.8 Hz), 2.86 (2H, t, J=7.8 Hz), 4.15 (2H, t, J=7.8 Hz), 7.42 (1 H, m), 
7.62 (1H, d, J=7 8 Hz), 7.70 (1H, m). 8.24 (1H, d. J=7.8 Hz). 

Example 7 

3-{3-{Dimethylarrino)propy^ monohydrochloride (Compound 7) 

[0128] 4N hydrochloric acid-ethyl acetate solution (0.57 ml) was dropwise added to a solution of 3-{3-(dimethyl- 
amino)propyl}-2-henicosyl-3-hydroquinazoIin-4-one (1.10 g) in ethyl acetate (11 ml) while being cooled with ice. After 
being stirred for 20 minutes at 0°C. the mixture was concentrated. The residue was recrystallized from ethanol-ethyl 
acetate, thereby yielding 1.03 g of the aimed compound as colorless crystals. 

[0129] 1 H-NMR (CDCy 6 :0.88 (3H, t, J=6.8 Hz), 1.1-1.4 (34H, m). 1.48 (2H, m). 1.85 (2H, quintet. J=7.8 Hz), 2.38 
(2H, dd, J=8.3, 7.3 Hz), 2.83 (8H, m), 3.18 (2H, t, J=8.3 Hz), 4.25 (2H, t, J=7.3 Hz), 7.45 (1H, m), 7.66 (1H, d, J=7.8 
Hz), 7.74 (1H, m), 8.19 (1H, m), 12.78 (1H, brs). 
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Examples 

2-Heptadecyf-8-methaxy^-{2-{1^ (Compound 8) 

5 [0130] 




OMe 



(1) 2-HeptBdecyl-8-methaxy-4H-3. 14>enzoxazine-4«one 

[0131] Triethylamine (5.30 ml) was added to a suspension of 2-amlno-S-methoxybenzoic add (3.00 g) in methylene 
20 chloride (30 ml). The mixture was cooled with ice and stearoyi chloride (5.44 g) was dropwise added thereto. The reac- 
tion mixture was stirred for 2.5 hours at room temperature and then cooled with ice. Then, triethylamine (2.80 ml) and 
ethyl chlorocarbonate (1.88 ml) were added to the reaction mixture successively. The reaction mixture was stirred for 1 
hour at 0°C and for 3 hours at room temperature successively, and then concentrated. The residue, with chloroform 
added thereto, was washed with water and saturated brine successively. The organic layer was dried over sodium sul- 
25 fate anhydride and then concentrated. The residue was purified by silica gel column chromatography (silica gel 150 g, 
chloroform-hexane), thereby yielding 3.73 g of the aimed compound as colorless solid. 

[0132] 1 H-NMR (CDCI3) 6 :0.88 (3H, t, J=6.8 Hz), 1.2-1.5 (28H, m), 1.83 (2H, quintet, J=7.8 Hz), 2.74 (2H, t. J=7.8 
Hz), 4.01 <3H, s), 7.27 (1 H. dd, J=8.3, 1.5 Hz). 7.43 (1H, t, J=8.3 Hz), 7.78 (1H, dd, J=8.3, 1 5 Hz). 

30 (2) 2-Heptadecyf-8-methoxy-3-{2-( 1 -pyrrolidinyl)ethyl}-3-hydroquinazoGn-4-one 

[0133] 1-(2-Aminoethy0pyrrolidine (0.88 ml) was added to2-heptadecyl-8HT»ethoxy-4H-3,1-benzoxazme-4-one (2.62 
g). After being stirred for 3 hours at 130°C, the reaction mixture, with ethyl acetate added thereto, was washed with 
water and saturated brine successively. The organic layer dried ever sodium sulfate anhydride, and then concentrated. 
35 The residue was purified by silica gel column chromatography (silica gel 75 g, chloroform-methanol), thereby yielding 
2.92 g of the aimed compound as colorless solid. 

[0134] 1 H-NMR (CDCI3) 5 : 88 (3H, t, J=68 Hz), 1.2-1.4 (26H, m), 1.45 (2H, m), 1.7-1.9 (6H, m), 2.63 (4H, m), 2.78 
(2H, t, J=7.8 Hz), 2.92 (2H, t J=7.8 Hz), 4.00 (SH, s), 4.27 (2H. t, J=7.8 Hz), 7.15 (1H, dd. J=7.8. 1 .0 Hz), 7.35 (1H. t, 
J=7.8 Hz), 7.83 (1H, dd, J=7.8, 1.0 Hz). 

40 

Example 9 

2-Heptadecyl-8-methoxy^-{2-(1-^ monohydrochloride (Compound 9) 

45 [0135] 



50 




OMe 



55 [01 36] 4N hydrochloric acid-ethyl acetate solution (1 .36 ml) was dropwise added to a solution of 2-heptadecyl-8-meth- 
oxy-3-{2K1-pyrrolidinyi)ethyl}-3.hydro<?uinazolin-4-one (2.51 g) in ethyl acetate (25 mi) while being cooled with ice. 
After being stirred for 20 minutes at 0 D C, the mixture was concentrated. The residue was recrystallised from ethanol- 
ethyl acetate, thereby yielding 2. 18 g of the aimed compound as colorless crystals. 
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[0137] 1 H-NMR (CDCI 3 ) 5 :0.88 (3H t t, J=6.8 Hz), 1.1-1.4 (26H, m), 156 (2H, quintet. J=7.8 Hz), 1.84 (2H, quintet, 
J=7.8 Hz), 2.12 (2H, m), 2.23 (2H f m), 2.98 (2H t m), 3.07 (2H, t. J=7.8 Hz) # 3.33 (2H, m), 3.86 (2H, m), 4.01 (3H. 6), 
4.73 (2H,t J=7.8Hz), 7.20 (1H. dd. J=7.8, 1.0 Hz), 7.39 (1H, t, J=7.8 Hz), 7.76 (1H, dd, J=7.8, 1.0 Hz), 13.24 (1H, brs). 

5 Example 10 

3^2-(Diisoprcpylamino)ethyf}-24ieptadecyJ^^ (Compound 10) 

[0138] 



75 




20 

(1) 2-Heptadecyi-7-nitro-4H-3 l 1-benzoo(azine-4-one 

[0139] Triethylamine (4.65 ml) was added to a suspension of 4-n"rtroanthranilic acid (3.00 g) in methylene chloride (30 
ml) and then the mixture was cooled with ice. The reaction mixture, with stearoyl chloride (4.99 g) dropwise added 

25 thereto, was stirred lor 3.25 hours at room temperature and then was cooled with ice. Then, triethytamine (2.55 ml) and 
ethyl chiorocarbonate (1.74 ml) were added to the reaction mixture successively. The reaction mixture was stirred for 1 
hour at 0°C and for 3 hours at room temperature successively, and then concentrated. The residue, with chloroform 
added thereto, was washed with water and saturated brine successively. The organic layer was dried over sodium sul- 
fate anhydride, and then concentrated. The residue was purified by silica gel column chromatography (silica gel 200 g, 

so chloroform-hexane), thereby yielding 3.62 g of the aimed compound as colorless solid. 

[0140] 1 H-NMR (CDCy 6 :0.88 (3H. t, J=6.8 Hz), 1.2-1.5 (28H, m), 1.84 (2H, quintet, J=7.6 Hz). 2.73 (2H, t, J=7.6 
Hz), 8.27 (1 H, dd, J=8 8. 2.0 Hz), 8.37 (1H, d, J=8.8 Hz), 8.40 (1H, d, J=2.0 Hz). 

(2) 3-{2^Diisopropylamino)ethyl}-2-hept 

35 

[0141 ] N,N-Diisopropylethylenediamine (1 . 16 ml) was added to 2-heptadecyl-7-nitro-4H-3, 1 -benzoxazine-4-one (2.60 
g). After being stirred for 18 hours at 130°C, the reaction mixture, with ethyl acetate added thereto, was washed with 
water and saturated brine successively. The organic layer dried over sodium sulfate anhydride, and then concentrated. 
The residue was purified by silica gel column chromatography (silica gel 100 g, chloroform-methanol), thereby yielding 
40 2.96 g of the aimed compound as yellow solid. 

[0142] 1 H-NMR (CDCI3) 6 :0.88 (SH, t. J=6.8 Hz), 1.00 (12H, d, J=6.4 Hz), 1.2-1.4 (26H, m), 1.47 (2H, m), 1.85 (2H. 
quintet, J=7.8 Hz), 2.76 (2H, t, J=6.8 Hz), 2.95 (2H, t, J=7.8 Hz), 3.04 (2H, septet, J=6.4 Hz), 4.08 (2H, t, J=6.8 Hz), 
8.17 (1 H, dd, J=8.3, 2.0 Hz), 8.39 (1 H. d, J=2.0 Hz). 

45 



50 



55 
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Example 11 

3«{2-(Dfi60propy!amino)eth>^ monohydrochloride (Compound 11) 

5 [0143] 



10 



30 



OaN^^tf C 17 Hjs 



75 [0144J 4N hydrochloric acid-ethyi acetate solution (1.20 ml) was dropwise added to a solution of 3-{2-(diisopro- 
pytamino)ethyi}-2-hep1ade<yl-7-nit^ (2.44 g) in ethyl acetate (25 ml) while being cooled with 

ice. After being stirred for 30 minutes at room temperature, the mixture was concentrated. The residue was recrystal- 
lized from ethanol-ethyl acetate, thereby yielding 2.09 g of the aimed compound as light-yellow crystals. 
[0145J 1 H-NMR (CDCI3) 6 :0.88 (3H, t J=6.8 Hz), 1.2-1 .4 (26H, m). 1 .4-1 .6 (8H, m), 1.65 (6H, d, J=6.8 Hz), 1.90(2H. 

20 quintel, J=7:6 Hz), 3.03 (2H. t. J=7.6 Hz), 3.23 (2H, m), 3.77 (2H, m), 4.91 (2H. m), 8.20 (1H, dd, J=8.8, 2.0 Hz), 8.36 
(1H, d. J=8.8 Hz), 8.49 (1H, d, J=2.5 Hz), 12.32 (1H, brs). 

Example 12 

25 7- Anr«no^-{2-(dMSOpropylamino)ethyf}-2-heptadecyl-3-hydroquinazoiin-4-on^ (Compound 1 2) 
[0146] 



O y 



35 

[0147] 10% Palladium-carbon (105 mg) was added to a solution of 3-{2-(diisopropylamino) ethyt) -2- heptadecyl- 7- 
nitro-3-hydro-quinazoDn-4-one (500 mg) in ethyl acetate (5 ml). After being stirred for 2.5 hour at room temperature 
under hydrogen atmosphere, the reaction mixture was filtrated through Celite™. The filtrate was concentrated, thereby 
yielding 467 mg of the aimed compound as orange solid. 
40 [0148] 1 H-NMR (CDCI3) 6 :0.88 (3H, t, J=6.8 Hz), 1.03 (12H, d, J=6.8 Hz), 1.2-1.4 (26H, m), 1.44 (2H, m), 1.63 (2H, 
quintet, J=7.8 Hz). 2.71 (2H, t, J=7.3 Hz), £85 (2H. t J=7.8Hz), 3.04 (2H, septet. J=6.8 Hz), 4.01 (2H, t J=7.3 Hz). 4.13 
(2H, s), 6.72 (1H, dd, J=8.3. 2.0 Hz), 6.73 (1H, d, J=2.0 Hz), 8.03 (1H, d, J=8.3 Hz). 



45 



50 



Exanple 13 

7-Amino-3-{2-(DiisopropyIamino)ethy1)-2-heptadecyl-3>hydroquinazolin--4-one monohydrochloride (Compound 13) 
[0149] 



9 Yhq 



55 



[0150] 4N hydrochloric acid-ethyl acetate solution (0.23 ml) was dropwise added to a solution of 7-amino-3-{2-(diiso- 
prcx^amino)ethyl}-2-heptadecyl-3-hydro-quinazolin-4-one (455 mg) in ethyl acetate (5 ml) while being cooled with ice. 
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After being stirred for 20 minutes at 0°C, the mixture was concentrated. The residue was recrystalfized from ethanol- 
ethyf acetate, thereby yielding 363 mg of the aimed compound as colorless crystals. 

[0151] 1 H-NMR (CDCI3) 6 :0.88 (3H, t, J=6.8 Hz), 1.2-1 .4 {26H, m) r 1.4-1.6 (8H, m), 1.63 (2H, d, J=6.3 Hz), 1.85 (2H, 
quintet, J=7.8 Hz) f 2.91 (2H f t, J=7.8 Hz), 3.20 (2H, m), 3.74 (2H, m), 4.27 (2H, s), 4.79 (2H, m), 6.75 (1H, dd, J=8.3, 
5 2.0 Hz), 6.77 (1H, d, J=2.0 Hz), 7.97 (1H, d, J=8.S Hz), 12.10 (1H, brs). 

Example 14 

3-Decyl-2-{3-(dibutylamino)propyf}'3-hydroquinazolin-4-onB (Compound 14) 

10 

[0152] 



75 




20 

(1) 2-(3-Chloropropyl)-4H-S,1 -benzoxazine-4-one 

[0153] Triethylamine (7.60 ml) was added to a suspension of anthranilic acid (3.52 g) in methylene chloride (35 ml) 
25 and then the mixture was cooled with ice. The mixture, with 4-chlorobutyryI chloride (3.62 g) dropwise added thereto, 
was stirred for 3 hours at room temperature and then cooled with ice. The reaction mixture, with triethylamine (4.00 ml) 
and ethyl chlorocaitonate (2.70 ml) dropwise added thereto, was stirred for 1 hour at 0°C and further for 3 hours at 
room temperature. The reaction mixture, with chloroform added thereto, was washed with water and saturated brine 
successively. The organic layer was dried over sodium sulfate anhydride and then concentrated. The residue was puri- 
so fied by silica gel column chromatography (silica gel 125 g, chloroform-hexane), thereby yielding 4.00 g of the aimed 
compound as yellow solid. 

[0154] 1 H-NMR (CDCI3) 6 2.32 (2H, dt, J=7.3, 6.3 Hz), 2.89 (2H, t, J=7.3 Hz), 3.71 (2H, t, J=6.3 Hz), 7.51 (1 H, dd. 
J=8.3. 7.8 Hz). 7.57 (1H. d, J=8.3 Hz), 7.80 (1H, ddd, J=8.3. 7.8, 1.5 Hz), 8.20 (1H, dd. J=7.8, 1.5 Hz). 

35 (2) 2-{(4-Chlorobutanoyt)amino}-N-<lecylbenzamide 

[0155] n-Decylamine (0.45 ml) was added to 2-(3<hloropropyO^H-3,1-benzoxazine-4-one (0.50 g). After being 
stirred for 45 minutes at 40°C. the reaction mixture was purified by silica gel column chromatography (silica gel 50 g, 
chloroform), thereby yielding 0.59 g of the aimed compound as light-yellow solid. 
40 [0156] 1 H-NMR (CDCI3) 6 0.88 (3H, t, J=6.8 Hz), 1 .2-1.5 (14H, m), 1 .63 (2H, m), 2.20 (2H, dt, J=7.3, 6 3 Hz), 2.60 
(2H, t. J=7.3 Hz). 3.43 (2H, q, J=6.6 Hz). 3.65 (2H, t. J=6.3 Hz). 6.22 (1 H. m). 7.07 (1 H. td. J=7.8. 1 .0 Hz), 7.4-7.5 (2H, 
m), 8.58 (1 H, d, J=8.3 Hz). 11.15 (1H, brs). 

(3)3-DecyI-2-{3-(dibutylamino)propyl}-3-hydroquinazolin-4-one 

45 

[0157] Di-n-butylamine (0.26 ml) was added to 2-{(4-Chlorobutanoyl)amino}-N-decyl benzamide (0.29 g). The mixture 
was stirred for 1.5 hours at 50°C, for 90 hours at 70°C, and for 22 hours at 130°C successively The reaction mixture, 
with ethyl acetate added thereto, was washed with saturated sodium hydrogencarbonate aqueous solution and satu- 
rated brine successively The organic layer was dried over ^odivm sulfate anhydride and then concentrated. The resi- 
50 due was purified by silica gel column chromatography (silica gel 20 g, chloroform-methanol), thereby yielding 33 mg of 
brown oil containing the aimed compound. The typical chemical shifts due to the aimed compound is shown below. 
[0158] 1 H-NMR (CDCI3) 5 :2.87 (2H, t. J=7.3 Hz). 4.09 (2H. t, J=7.8 Hz), 7.60 (1 H, d, J=7.8 Hz), 7.70 (1 H, m), 8.24 
(1H,d, J=7.8Hz). 

55 
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Compounding Example 1 Hair growth tonic 


5 


Quinazolinone derivative (Compound 4) 


0.5 wt% 




Pyridaxine dioctanoate 


0.1 




Pantothenyf ethylether 


0.2 


10 


Hinokitiol 


0.05 




Polyoxyethyiene (12) polyoxypropylene (6) decyl tetradecyl 


1.0 




1 -Menthol 


0.1 




Disinfectants 


Q.S. 


15 


1,3-Butylene glycol 


3.0 




Ethanol 


70.0 




Purified water 


Balance 



( Preparation Method) 

[0159] Ethanol-soluble ingredients were added and dissolved into ethanol at room temperature while being stirred. 
Water-soluble ingredients were dissolved in purified water. The aqueous solution was added to the ethanol solution. 
25 After being uniformly mixed, the mixture was filtrated. 



30 


Compounding Example 2 Hair regrowth promoting 
liquid lotion 




Quinazolinone derivative (Compound 1) 


0.2 wt% 




Carpronium chloride 


1.0 


35 


Pantothenyf ethylether 


0.5 




Diphenhydramine hydrochloride 


0.1 




Hinokitiol 


0.1 




dl-a-tocopheryf acetate 


0.1 


40 


Salicylic add 


0.2 




1 -Menthol 


0,2 




Giycyrrhizinic acid 


0.1 


45 


Sodium dliayiTolidonecarboxylate solution 


1.0 




Ethanol 


70.0 




Purified water 


Balance 



so { Preparation Method > 

[0160] Ethanol-soluble ingredients were added and dissolved into ethanol at room temperature while being stirred. 
Water-soluble ingredients were dissolved in purified water. The aqueous solution was added to the ethanol solution. 
After being uniformly mixed, the mixture was filtrated. 
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Compounding Example 3 Hair Ionic 


Quinazolinone derivative (Compound 2) 


0.1 wt% 


Paeony root extract (1 ,3-butyfene glycol extract) 


0.01 


N, N^ihydrcDcymethyl-2-tetraeioc^amineoxide 


1.0 


N, N-dimethyf-2-d8cyftetradecytamineoxidB 


1.0 


Hinokitiol 


1.0 


Vitamin Bg 


0.2 


Vrtamin E acetate 


0.02 


Menthol 


0.2 


Swertia herb extract 


1.0 


Salicylic acid 


0.1 


Rosae rugosae f los extract (ethanol extract) 


0.5 


Propylene glycol 


2.0 


Sodium hyaluronate 


0.01 


Polyoxyethylene (10mol) monostearate 


2.0 


75% Ethanol 


Balance 



( Preparation Method) 

[0161 J Each of the above ingredients was added and dissolved into 75% ethanol successively with stirring to obtain 
a hair tonic. 



Compounding Example 4 Hair tonic 


Paeorua extract (ethanol extract) 


5.0 wt% 


Quinazolinone derivative (Compound 2) 


0.05 


Quinazolinone derivative (Compound 7) 


0.05 


Hinokitiol 


1.0 


Vrtamin 3$ 


0.2 


Vitamin E acetate 


0.02 


Menthol 


0.2 


Salicylic acid 


0.1 


Pueraria root extract (ethanol extract) 


0.5 


Propylene glycol 


2.0 


Sodium hyaluronate 


0.01 


Polyoxyethylene (10) monostearate 


2.0 


75% Ethanol 


Balance 
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(Preparation Method) 

[0162] Each of the above ingredients was added and dissolved into 75% ethanol successively with stirring to obtain 
a hair tonic. 

5 



Compounding Example 5 Hair tonic 


Quinazolinone derivative (Compound 1) 


0.05 wt% 


95% Ethanol 


50.0 


Monoammonium glycyrrhfzinate 


0.05 


Paeonia extract (ethanol extract) 


0.05 


Paeony root extract (1 ,3-butylene glycol extract) 


0.02 


Saffron extract (ethanol extract) 


0.02 


Rosemary extract (ethanol extract) 


0.02 


Peppermint extract (ethanol extract) 


0.02 


Japanese angelica root extract (ethanol extract) 


0.02 


Althea extract (ethanol extract) 


0.02 


Rehmannia root extract (ethanol extract) 


0.02 


Coix extract (ethanol extract) 


0.02 


Sodium lauryl sulfate 


0.1 


N, N-dimethyl-2-decyltetradecylamineoxide 


0.5 


N. NlKilhydroxymet^-2-hyxadecylamineoxide 


0.5 


Dimethylhexyl polyoxyethytene (5 mol) amineoxide 


0.5 


Polyoxyethylene (40) hydrogenated castor oil 


0.5 


Succinic acid 


Q.S. 


Perfume and coloring agent 


as. 


Purified water 


Balance 



40 ( Preparation Method > 

[01 63J A hair tonic was prepared according to Compounding Example 1 . 

45 



Compounding Example 6 Hair lotion 


95% Ethanol 


90.0 wt% 


Vitamin E acetate 


0.05 


Quinazolinone derivative (Compound 2) 


0.01 


Sodium lauryl sulfate 


0.06 


Propylene glycol 


0.1 


Polyoxyethylene (40) hydrogenated castor oil 


0.5 


Lactic acid j 


QS. 


Sodium lactate 


Q.S. 
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(continued) 






Compounding Example 6 Hair lotion 




Perfume and coloring agent 


Q.S. 


5 


Purified water 


Balance 



(Preparation Method) 

70 10164] Pofyoxyethylene (40) hydrogenated castor oil and perfume were dissolved in 95% ethanol. Then, purified water 
and the other ingredients were added and dissolved into the mixture successively with stirring to obtain a transparent 
liquid lotion. 

75 



Compounding Example 7 Hair tonic 


Quinazolinone derivative (Compound 7) 


0.1 wt% 


HinoWtiol 


1.0 


Vitamin 85 


0.2 


Vitamin E acetate 


0.02 


Menthol 


0.2 


Swertia herb extract 


1.0 


Salicylic acid 


0.1 


Propylene glycol 


2.0 


Polyoxyethylene (10) monostearate 


2.0 


75% Ethanol 


Balance 



< Preparation Method ) 

35 [0165] Each of the above ingredients was added and dissolved into 75% ethanol successively with stirring to obtain 
a hair tonic. 



40 


Compounding Example 8 Hair tonic 




Quinazolinone derivative (Compound 2) 


0.5 wt% 




Quinazolinone derivative (Compound 7) 


0.1 


45 


KOnokrtioi 


1.0 




Vitamin B& 


0.2 




Vitamin E 


0.02 




Menthol 


0.2 


SO 


Salicylic acid 


0.1 




Propylene glycol 


2.0 




Sodium hyaluronate 


0.01 


55 


Polyoxyethylene (10mol) monostearate 


2.0 




70% Ethanol 


Balance 
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(Preparation Method) 

[0166] Each of the above ingredients was added and dissolved into 70% ethanol successively with stirring to obtain 
a hair tonic. 



Compounding Example 9 O/W type milky lotion 


(Phase A) 




Polyoxyethylene (60) hydrogenated castor oO 


2.0 wt% 


Glycerin 


10.0 


Dipropylene glycol 


10.0 


1,3-Butytene glycol 


4.0 


Quinazolinone derivative (Corrpound 1) 


0.1 


Polyethylene glycol 1500 


5.0 


(Phase B) 




Isocetyl octanoate 


10.0 


Squalane 


5.0 


Vaseline 


ZO 


Propylparaben 


2.0 


(Phase C) 




1% Carboxyvirrylpolymer aqueous solution 


30.0 


Sodium hexametaphosphate 


O.03 


Ion-exchanged water 


8.35 


(Phase D) 




Ion-exchanged water 


4.5 


(Phase E) 




Potassium hydroxide 


0.12 


Ion-exchanged water 


Balance 



( Preparation Method > 

[0167] Phases A and B were heated and dissolved separately. Both were mixed and treated with a homomixBr, 
thereby obtaining a gel. Phase D was then gradually added to this gel and dispersed by the homomixer Then, Phases 
C and E were added to this gel dispersion successively, which were mixed and dissolved in advance separately. The 
mixture was emulsified by the homomixer to obtain an O/W type milky lotion. 



so 
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Compounding Example 10 Cream 


(Phase A) 




Dimethylhexyfpolyoxyethylene (5 mol) amineoxide 


2.5 wt% 


Liquid paraffin 


5.0 


Cetoslearyl alcohol 


5.5 


Glyceryl monostealate 


3.0 


Polyoxyethylene (20) 2-octykJodecyI ether 


3.0 


Propyl paraben 


0.3 


Perfume 


0.1 


(Phase B) 




Quinazolinone derivative (Compound 2) 


1.0 


Glycerin 


8.0 


Dipropylene glycol 


20.0 


Polyethylene glycol 4000 


5.0 


Sodium hexametaphosphate 


0.005 


Ion-exchanged water 


Balance 



< Preparation Method > 

[0168] Phases A and B were heated and dissolved, separately Both were mixed and emulsified by a homomixer to 
obtain a cream. 



Compounding Example 1 1 


Aerosol spray 




(Stock solution) 




95% Ethanol 




50.0 wt% 


Glycyrrhizic acid 




0.1 


Quinazolinone derivative (Compound 7) 


0.5 


Swertia herb extract 




0.1 


Sodium lauryl sulfate 




0.1 


Polyoxyethylene (40) hydrogenated castor oil 


0.5 


Lactic acid 




Q.S. 


Sodium lactate 




Q.S. 


Perfume 




Q.S. 


Ion-exchanged water 




Balance 


(Riling formulation) 




Stock solution 




50.0 j 


Liquefied petroleum gas 




50.0 
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( Preparation Method) 

[0169] A stock solution was prepared by mixing and dissolving the ingredients of stock solution. This stock solution 
was filled into a can and a valve was fit thereto. Liquefied petroleum gas was filled into the can to obtain an aerosol 
5 spray. 



Compounding Example 12 Shampoo 


(1) Sodium cocoytmethyi taurate 


2.0 wt% 


(2) PolyaxyethyfenB (8) oleylether 


20 


(3) Laurie add diethanolamide 


4.0 


(4) Ethylene glycol fatty acid ester 


1.0 


(5) Glycerine 


0.2 


(6) Menthol 


0.1 


(7) Quinazolinone derivative (Compound 1) 


0.1 


(8) Disodium edetate 


0.1 


(9) Perfume 


Q.S. 


(10) Purified water 


Balance 



25 

{ Preparation Method > 

[0170] The ingredient (10) was heated up to 70°C. The ingredients (1) - (9) were added to the heated ingredient (10) 
successively and the mixture was mixed and dissolved with stirring. The mixture was oooied to obtain a shampoo. 

30 



Compounding Example 13 Rinse 


(1) Stearyi trimethyl ammonium chloride 


1 5wt% 


(2) Dimethyl polysiloxane(20 cs) 


3.0 


(3) Polyoxyethylene (10) oleylether 


1.0 


(4) Glycerine 


5.0 


(5) Quinazolinone derivative (Compound 2) 


0.5 


(6) 4-Tert45utyl-4 , -methoxydibenzoylmethane 


Q.S. 


(7) Ultraviolet absorber 


Q.S. 


(8) Purified water 


Balance 



( Preparation Method) 

so [0171] The water phase was prepared by adding the ingredients (1 ), (3) and (4) to the ingredient (8) and heating up 
to 70°C. The oil phase was prepared by heating and dissolving the other ingredients up to 70°C. The oil phase was 
added to the water phase and the mixture was mixed with stirring by an emulsif ier. The mixture was cooled to obtain a 
rinse. 
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Compounding Example 1 4 Scalp treatment 


(Stock solution) 




(1) Liquid paraffin 


27.0 wt% 


(2) Stearic acid 


5.0 


(3) Cetanol 


5.0 


(4) Sorbitan monooleate 


2.0 


(5) PolyoxyetrrylGne sorbitan monooleate 


3.0 


(6) Quinazolinone derivative (Compound 7) 


0.1 


(7) 1 ,3-Butylene glycol 


5.0 


(8) Antiseptic 


Q.S. 


(9) Purified water 


Balance 


(Filling formulation) 




Stock solution 


50.0 


Liquefied petroleum gas 


50.0 



25 

< Preparation Method) 

[0172] The ingredients (5) and (6) were dissolved into ingredients (1) to (4). After being dissolved with heating up to 
80°C ( the mixture was cooled down. This mixture was added to the mixed solution of the ingredients (7) to (9), which 
so was maintained at 30°C, and mixed with stirring to obtain a stock solution. This stock solution was filled into a can 
together with a propellant to obtain a scalp treatment. 



Compounding Example 1 5 Scalp treatment 


(Stock solution) 




(1) Hinokitiol 


0.1 wt% 


(2) Swertia herb extract 


1.0 


(3) Vitamin Be 


0.1 


(4) Vitamin E 


0.01 


(5) Menthol 


0.1 


(6) Salicylic acid 


0001 


(7) Quinazolinone derivative (Compound 2) 


0.1 


(8) Polyoxyetbyiene sorbitan monooleate 


0.1 


(8) Propylene glycol 


2.0 


(10)75%Ethanol 


Balance 


(Riling formulation) 




Stock solution 


50.0 


Dimethyl ether 


5O.0 
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{ Preparation Method) 

[0173] A scalp treatment was prepared according to Compounding Example 1 4. 

[0174] In the following, the compounds and manufacturing processes thereof in accordance with the present invention 
s are exemplified. 

Compound 1 5 

3-{2-(Dime^amino)ethyl}-2-h8ptadec^-3-hydroqijina2olin-4-one 

10 

[0175] 



75 




20 [0176] In Example 1-4 (2), N.NkJimethytethylenediamine is used in place of N,N<Jimethyl-1,3-propanediamine to 
obtain the aimed compound. 

Compound 16 

25 2-Heptadec^-3-(3-piperkJinopnopyf)-3-hydroquinazolin-4-one 
[0177] 

35 

[0178] In Example 1-4 (2), 3-piperidinopropylamine is used in place of N.N-dimBthyM ,3-propanediamine to obtain the 
aimed compound. 

Compound 17 

40 

3-{3-(Diethy1amino)propyf)-2-heptad 
[0179] 

50 

[0180] In Example 1-4 (2), N,N-diethyi-1 ,3-propanediamine is used in place of N,N-dimethyl-1 ,3-propanediamine to 
obtain the aimed compound. 
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Compound 18 

3-(3-Aminopropyl)-2-heptadecyi-3-hydroquina2olin-4-onedihydrochloride 
5 [0181] 

O 

^Sf^ 1T H M 2HCI 



75 [0182] In Example 1-4 (2), tert-butyl N-(3-aminopropyl)cart>amate is used in place of N,N-dimethyM,3-propanedi- 
amine to obtain 3-{3-{N-(tert*irto^carbonyl)ai™no 

[0183] This compound is deprotected in ethyl acetate by using hydrochloric acid-ethyl acetate, to obtain the aimed 
compound. 

20 Compound 19 

3-{3-(Dimethylamino)prcpyl}-2-heptadecyl-8-^ 

[0184] 

25 



30 




[0185] In Example 1-4 (1), 2-amino-3-methylbenzoic acid is used in place of anthranilic acid to obtain 2-heptadecyl- 
35 8-methyl-4H-3, 1 -benzoxazin-4-one. 

[0186] In the similar manner to Example 1-4 (2), from 2-heptadecyl-8-methyMH-3 f 1-benzoxa2in-4-one and N.N- 
dimethyM,3-propanediamine, the aimed compound is obtained. 

Compound 20 

40 

7-Chloro-3-{-3-(dimethylamino)propyf}-2-h 
[0187] 



45 




[0188] In Example 1-4 (1). 2^mino-4-chIorobenzoic acid is used in place of anthranilic acid to obtain 7-chloro-2-hep- 
tadecyI-4H-3.1-benzoxazin-4-one. 

[0189] In the similar manner to Example 1 -4 (2), from 7<hlon>-2-heptadecyl-4H-3, 1 -benzcxazin-4-one and N,N-dime- 
55 thyl-1 ,3-propanediamine, the aimed compound is obtained. 
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Compound 21 

3-{2-(Dimethyiamino) ethyl}-2-tride^ 
5 [0190] 



10 




[0191J In Example 4 (2), N.N-dlmethylethylenediamine is used m place of N.N-dimethyl-1 ,3-propanediamineto obtain 
15 the aimed compound. 

Compound 22 

3-(3-Piperidmopropyf)-2-tridec^-3-hydroqiJina2orinon-4-one 



20 



[0192] 



25 




30 [0193] In Example 4 (2), 3-piperidinopropytamine is used in place of IM.N-dimethyM ,3-propanediamine to obtain the 
aimed compound. 

Compound 23 

35 3-(3-Aminopropyi}-2-tridecyl-3-r>ydro^ 

[0194] 



40 



^ x ^ 2Ha 



45 



[0195J In Example 4 (2), tert-butyl N-(3-aminopropyi)carbamate is used in place of N,N<fimethyl-1 ,3-propanediamine 
to obtain 3-{3-{N-(tert*irtoxycartx>ny^ 

[0196] This compound is deprotected in ethyl acetate by using hydrochloric acid-ethyl acetate, to obtain the aimed 
so compound. 
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Compound 24 

2- {3^Dimethy1amino)prcpyi}^-octadecyl-3-^Tydroquina20lin-4-on^ 
5 [0197] 

O 

io OO^-^ 

[0198] In Example 14 (2), iKxrfadecylamlne is used in place of n-decylamine to obtain 2-{(4-chlorobutanoyl)aminoJ- 
75 N-octadecylbenzamkJe. 

[01 99] In the 6imilar manner io Example 1 4 (3), from 2^(4<hlorobutanoyi)amino}*N-octadecylbenzamide and dimeth- 
ylamine hydrochloride, the aimed compound is obtained. 

Compound 25 

20 

3- Octadecy!-2^3iaperkiinopropy9^^ 
[0200] 



25 




[0201] In the similar manner to Example 14 (3), from 2-{(4-chlorobutanoyl)an^no}-N-octadecylbenzamide and piperi- 
dine, the aimed compound is obtained 

35 Compound 26 

2-(3-MorphoHnc^ropyl)-3^ctedecyl-3-hydroquinazorin-4-one 

[0202] 




[0203] In the similar manner to Example 14 (3), from 2-{(4-chlorobutanoyl)amino}-N-octadecylbenzamide and mor- 
50 pholine, the aimed compound is obtained. 
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Compound 27 

2«{3-(Diethy!amino)propyi}^ 
5 [0204] 



O 



10 




15 [0205] In the similar manner to Example 1 4 (3). from 2-{(4-ch!orobutanoyl)amino>N-octadecylbenzamide and diethyl- 
amine, the aimed compound is obtained. 

Compound 28 

20 2-{3-Aminopropyl)-3-oc^e<^-3-hydroquina2ofin-4'One 
[0206] 



30 

[0207] 2^(4-ChIorobutanoyl)amino}-N-oclad8cylberizamide and potassium phthafimide are reacted in DMF at 80 °C 
to obtain 2-{{4-(phtha!imide)butartoyf}ar^ 

[0208] In the similar manner to Example 1-3, 3-octadecyl-2-{3^h1haIimkie)propyi}-3-hydroquina2oline-4-one is 
obtained from 2-{{4-(phthaljmide)biJtanoyl}amino}-N-oc^ecybenzarnide. 
35 [0209] 3-0<tadecyl-2^3-(phthalimide)propyf}-^ is reacted with hydrazine in ethanol at reflux 

temperature to obtain the aimed compound. 

Compound 29 

40 2-{3-(Dimethyiamino)pro^ 

[0210] 



45 




50 

[021 1] In Example 14 (2), 1 -tetradecylamine is used in place of n-decylamine to obtain 2-{(4-ch!orobutanoy0amino}- 
N-tetradecylbenzamide. 

[021 2] In the similar manner to Example 1 4 (3), from 2-{(4-<:hIorobLrtanoyl)amino}-N-tetradecyf benzamide and dimeth- 
ytamine hydrochloride, the aimed compound is obtained. 
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Compound 30 



2-{3-(Diethylamino)propyQ-3-tetradecyl-3-hydroquina20lin-4-one 



5 [0213J 



70 




is [0214] In the similar manner to Example 14 (3), from 2-{(4-chlorobLitanoyi)amino}-N-tetradecyfbenzamide and diethyl- 
amine, the aimed compound is obtained. 

Compound 31 

20 2•(3-Aminopropyl)-3^etradecyi-3-hydroquina20<in-4-one 



[0216] 24(4^h!orotwtanoyl)anrano}-N-tetradecylben2amide and potassium phthalimide are reacted in DMF at 80 °C 
to obtain 2-{{4-(phthalimide)butarx>yl}am 

[0217] In the similar manner to Example 1-3, 3-tetradec^-2-{3-(phthaJimide)propyl}-3-hydroquinazoline-4-one is 
35 obtained from 2^{4-(phthaHmide)biJtanoyl}amino}-N-tetradecylben2amide. 

[0218] 3Tetradecyl-2-{3-(phthalimide)propyl}-3-hydroqiJina2oline-4-one is reacted with hydrazine in ethanol at reflux 
temperature to obtain the aimed compound. 

[021 9] Also, the following compounds should be included in the category of the present invention. 



[0215] 



25 




30 



40 



45 



SO 



55 



Compound 32 
[0220J 

5 



10 
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75 Compound 33 
[0221] 



20 




Compound 34 

30 

[0222] 

O 

35 
40 

Compound 35 
[0223] 



50 





Compound 36 
[0224J 
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75 Compound 37 
[0225] 



20 



25 




30 



Compound 38 
[0226] 



35 



o 



40 



Corrpound 39 
45 [0227] 



50 
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Compound 40 
[0228] 

5 



10 



is Compound 41 
[0229] 

20 




O 

H 



25 

Claims 

1 . A quinazolinone derivative or a salt thereof expressed by the following Formula 



30 



O 



35 >T^A 

Formula (I) 

40 

wherein each of A and B is R 1 or -(CH^n-N^R 3 ; wherein R 1 represents a hydrocarbon group of C 10 -3oi 
wherein R 2 and R 3 individually represent a hydrogen atom, a lower alky! group, a phenyl group, or a benzyl 
group, or together represent a heterocyclic ring having 3-7 members; and n represents an integer of 1 -5; 
45 wherein when A is R 1 , B is (CH 2 )n-NR 2 R 3 and when A is (CH^n-NR^ 3 , Bis R 1 ; and 

wherein R 4 is selected from the group consisting of a hydrogen atom, a halogen atom, a lower alkyl group, a 
lower acyl group, a nitro group, a cyano group, an amino group, a lower alkoxycarbonyi group, a lower 
alkylamino group, a lower alkoxy group, a lower acyloxy group, a carbamoyl group, a lower alkylcarbamoyl 
group, and a lower acylamino group. 

so 

2. A quinazolinone derivative or a salt thereof according to claim 1 , wherein A is R 1 and B is -(CH2)n-NR 2 R 3 . 

3. A quinazolinone derivative or a salt thereof according to claim 1 or 2, wherein R 1 is an alkyl group of C 10 _ 30 , 
55 4. A quinazolinone derivative or a salt thereof according to any of claims 1 to 3, wherein n is 2 or 3. 



5. A quinazolinone derivative or a salt thereof according to claim 1, wherein A is -(CH2)n-NR 2 R 3 and B is R 1 . 
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6. A hair growth promoting composition comprising an effective amount of the quinazolinone derivative or the phar- 
macologically acceptable 6alt thereof according to any of claims 1 to 5. 

7. An external preparation for skin comprising the quinazolinone derivative or the pharmacologically acceptable salt 
5 thereof according to any of claims 1 to 5. 

8. A method tor promoting hair growth, which comprises applying an effective amount of the quinazolinone derivative 
or the pharmacologically acceptable salt thereof according to any of claims 1 to 5 on skin of mammals. 

io 9. A method for promoting hair growth according to claim 8, wherein the skin of mammals is human scalp. 

15 

20 

25 

30 

35 

40 

45 

50 
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Fig.l 

Reaction Formula AA 




(IV) / 



am 




Fig. 2 

Reaction Formula AB 




Fig. 3 

Reaction Formula AC 
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Fig. 4 

Reaction Formula AD 



(I-lb) 1 * 



Fig. 5 

Reaction Formula AE 



o 

CCu" o 
V NH, M 



(XVI) 



R'-COOH rT^^H 

(XV) o 

(TO 



Fig. 6 

Reaction Formula AF 



o 
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Fig. 7 

Reaction Formula BA 



p5r 



HOOC-(CHs)i 
(XX) 



(XIX) 



(XXI) 



o 



-(1-2) 



Fig. 8 

Reaction Formula BB 




exxrv) 



(xxn) 



pcxim 



Fig. 9 

Reaction Formula BC 

(XX VU) 




(XIX) 




(IX) 



(XXVI) 



o . 



0-2) 




o 



(xxvra) 



(XXDC) 

o 



daprotecSoo 



a-2*) 
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Fig. 10 

Reaction Formula BD 




Fig. 1 1 

Reaction Formula BE 




(xxn) 



Fig.13 

Reaction Formula BG 




deprotoetfen fx^C 

L , -(CH 2 K-COOH ^—^ — R ^7 H ~ f^A 

(XXXII) O-SpHJnH. 1 n 0 ^' 

. (xxxm) (xxn> 



EP 0 903 344 A1 



European Patent PARTIAL EUROPEAN SEARCH REPORT Application Number 

Office whicrt under Rule 45 of the European Patent Convention}^ 98 1 1 5662 

shall be considered, for the purposes of subsequent 
proceedings, as the European search report 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (tot.Cl.fi) 



US 3 558 610 A (BREUER H. ET AL.) 
26 January 1971 

* claim 7 * 

DE 20 27 645 A (8YK-GULDEN LOMBERG 
CHEMISCHE FABRIK GMBH) 9 December 1971 

* claim 1 * 

EP 0 169 537 A (MITSUBISHI YUKA 
PHARMACEUTICAL CO., LTD.) 29 January 1986 

* claims 1,2 * 

HAMAD M.M. ET AL.: "Some reactions of 
2-( . al pha . -naphthy 1 methyl )-{ 4H )-3 , 1- 
benzoxazin-4~one n 

PAKISTAN JOURNAL OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH, 

vol. 36, no. 6-7, June 1993 - July 1993, 
pages 228-231, XP002089826 

* compound (3b) * 

* page 230, column 1 * 



1.2,4 



1,4,5 



1,2,4 



1,2 



C07D239/90 
A61K31/505- 
A61K7/06 



INCOMPLETE SEARCH 



The Search Division eonsoers (hat the present application, or one or more ot its claims, does/do 
not compry wrfh the E PC to such an extent that a meaningful search into the state of the art cannot 
be carried out. or can only oe carried out part ia fly. for these claims 

Claims searched completely : 

1-7 

Claims searched incompletely : 
Claims not searched : 

8,9 

Reason for the limitation ot the search: 

Article 52 (4) EPC - Method for treatment of the human 
or animal body by therapy 



TECHNICAL FIELDS 
SEARCHED <lnt.CL6) 



C070 



Ptact of searcfi 

MUNICH 



0?t» erf com platen ot the «Mich 

13 January 1999 



Examiner 

Hartrampf, G 



CATEGORY Of CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y ; particularly relevant d combined wrth another 

document of the same category 
A : tschnoiogicaf background 
0 : non- written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
£ : earner patent document, but published on, or 

after The filing date 
O : document a ted in the application 
L : document cited tor other reasons 



& : member of the same patent tarrvry. coneaponding 
document 



EP0 903 344A1 



European Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT 



Application Number 

EP 98 11 5662 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation ot document with Indication, where appropriate. 
of relevant passages 



P.X 



P,X 



DATABASE WPI 
Week 9550 

Derwent Publications Ltd., London, GB; 
AN 95-385642 
XP002089827 
& JP 07 258224 A (DAIICHI PHARM . CO. LTD.) 
, 9 October 1995 

* formula (la) * 

* abstract * 

WO 97 10221 A (TORREY PINES INSTITUTE FOR 
MOLECULAR STUDIES) 20 March 1997 

* claims 1,3-5,10,11,14 * 

US 5 756 502 A {PADIA J.K.) 26 May 1998 

* column 4 - column 5 * 

* column 27, line 50 - line 60 * 

W0 98 26664 A (E.I. DU PONT DE NEMOURS AND 
COMPANY) 25 June 1998 

* claims 1,5 * 

GB 2 197 589 A (L'OREAL) 25 May 1988 

* the whole document * 

PATENT ABSTRACTS OF JAPAN 

vol. 17. no. 37 (C-1019). 25 January 1993 

& JP 04 253904 A (KANEB0 LTD.), 

9 September 1992 

* abstract * 



Relevant 
to claim 



1,4,5 



1-5 

1-5 

1,4,5 

1-7 
1-7 



CLASSIFICATION OF THE 
APPLICATION (Int.CI.B) 



TECHNICAL FIELDS 
SEARCHED (int.CI.6) 



EP0903 344A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 98 11 5662 



This annex lists the patent (amity membersrelating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP tile on 

The European Patent Office is in no way liable tor these particulars wrhich are merely given tor the purpose of information. 

13-01-1999 



Patent document 
cited in search report 


Publication 
date 


Patent (amity 
member(s) 


Publication 
date 


US 3558610 


A 


26-01-1971 


DE 


1 C7f\A 1 A h 
lO/UIlD A 


11-02-1971 


DE 2027645 


A 


09-12-1971 


AT 


318628 B 


11-11-1974 








AT 


317899 B 


25-09-1974 








AT 


318615 B 


l 1-11-1074 

11 11 l_7/*r 








BE 


768137 A 


06-12-1971 








CA 


951319 A 


i<:_f)7_iQ74 

1U \J f 1 .7 / *t 








CH 


558374 A 


31-01-1975 








CH 


569732 A 


tO 11 1 -7 / J 








CH 




15-01-1975 








FR 


2100726 A 










GB 


1331522 A 


26-09-1973 








LU 


r n nn » 

63267 A 


23-08-1972 








NL 


7107695 A 


07-12-1971 








us 


3984bbb A 


05-10-1976 


EP 169537 


A 


29-01-1986 


Jp 


61036273 A 


20-02-1986 








CA 


1266266 A 


27-02-1990 








DK 


339685 A 


27-01-1986 








us 


4668682 A 


26-05-1987 


WO 9710221 


A 


20-03-1997 


AU 


4858596 A 


01-04-1997 


US 5756502 


A 


26-05-1998 


NONE 






W0 9826664 


A 


25-06-1998 


AU 


5380398 A 


15-07-1998 


GB 2197589 


A 


25-05-1988 


LU 


86672 A 


13-06-1988 








BE 


1000621 A 


21-02-1989 








CA 


1297411 A 


17-03-1992 








CH 


672423 A 


30-11-1989 








DE 


3739207 A 


28-07-1988 








FR 


2606635 A 


20-05-1988 








JP 


63135316 A 


07-06-1988 








NL 


8702772 A 


16-06-1988 





For more details about this annex :see Official Journal ol the European Patent Off tea. No. 12/82 



